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The Journal of Occupational Diseases 
and Traumatic Surgery 


The Pittsburgh Meeting 


— Institute of Industrial Medicine and 
Industrial Hygiene, May 5-9 — 


Sulfathiazole 


— Present Status in the Treatment of Infections — 


Types of Goitre 


— Characteristics, and Results of Treatment — 


Head Lesions 
— Evaluation — Medical Library 


. “rep Ry 
The Nurse in Industry 57 of \ww'® 
— Responsibility to the Physician — 


Industrial Poisonings 
— Practical Aspects — 


Dermatitis 
— Prevention in Industry — 


A Health and Medical Plan 
— The Case for — 


Industrial Hygiene 


— Toxicity of Antimony; Mercury Vapor Detector; 
Ventilation for Electroplating — 





he's wearing American Ful-Vue Goggles 


Take a good look at this really good-looking goggle 
... patterned after the famous Ful-Vue ‘“‘white-collar”’ 
glasses. Those good looks contribute to comfort, because 
needless weight has been streamlined away . . . as has 
all obstruction to side vision. And Ful-Vue now comes 
in a complete range of sizes, so that each individual 
worker can be fitted exactly. 


Safety, too, has been heightened by double-bracing 
the nose-bridge, to add strength and keep the frame in 
adjustment. And, as always, greater impact-resistance 
is provided by American Super Armorplate Lenses . . . 
deep-curved, hardened, crown glass. Finally, for all- 


MANUFACTURERS, FOR MORE THAN 100 YEARS, 


around protection, wire-mesh side shields may be added 
if desired. Ask your American representative to show 
you the complete Ful-Vue line. 


SUPER ARMORPLATE PRESCRIPTION LENSES 


Workers with defective vision 
can have American Goggles 
fitted with Super Armorplate 
Lenses ground to their individ- 
ual prescription. This service is 


promptly available through 
America’s oldest and _ largest 
manufacturer of ophthalmic 
products. Write for complete 
details and prices. 


American Optical Company 


& Factories Located at Southbridge, Massachusetts 


OF PRODUCTS TO AID AND PROTECT VISION 
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A frame from the film, “Studies in Human Fertility,” produced by Ortho Products, Inc. 


SPERMICIDAL ON CONTACT 


@ The spermicidal effect of Ortho-Gynol is clearly shown by this motion picture micro- 
photography. The above frame is from a section showing a field of Ortho-Gynol meeting a 


field of fresh human semen. The instantaneous spermicidal action is seen at the point of contact. 


ORTHO PRODUCTS, INC., LINDEN, NEW JERSEY 


COPYRIGHT 1941, ORTHO PRODUCTS, INC. 


ortho-gynol 
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...@ LANOLIN-impregnated Corn-meal = 
1. _ that is a Boon to Working | 
my) Efficiency in All Industry 
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Tue basis of all attempts to control Occu- 
pational Dermatitis lies in proper cleansing in the 
washroom. Or, for that mater, so does the relief of 
conditions less acute than dermatitis but even more 
prevalent — the skin-parching that leads to impaired 
finger dexterity (stiffness at the start of a shift) . 





It is our purpose, here, to direct the physician’s at- 


tention to an emollient impregnated hand soap: 


LANO KLEEN 


Unlike soap products in common industrial use, this 





Skin-softened Hands Do 
More and Better Work 


hand soap contains no harsh alkali, no abrasive grit 


of any kind. It achieves cleansing efficiency from a 


No Parched Skin Stiffness different approach. The base is corn-meal impreg- | 
to Lessen Finger Dexterity nated with anhydrous lanolin oil. By comparative 
Less Likelihood of Dermati- phenopthalin test it is so outstandingly mild as to be 
tis and Lost Time in a class apart. In use the lanolin content acts as a 


buffer to the soap alkali. 


Less Work for the Nurse : : , 
Furthermore, a portion of the lanolin content is de- 


and Doctor 
posited on the skin in a film of softening oil of emol- 
Man-Hour 


a 


a We shall be glad to supply the industrial plant 
physician with a sample sufficient for clinical 
experiment of any extent desired. 


-WEST DISINFECTING COMPANY -2o- 


PRINCIPAL PLANT AND OFFICES 
42-16 WEST STREET, DEPT. IM, LONG ISLAND CITY, N. Y. 





A coast-to-coast service organization with Branches and Offices in: Albany Albuquerque Baltimore Birmingham Boston 
Buffalo Chicago Cincinnati Cleveland Columbus Dallas Des Moines Denver Detroit Evansville Ft. Worth Hartford 
Houston Indianapolis Jacksonville Jersey City Kansas City Los Angeles Louisville Memphis Milwaukee Newark 
New Orleans Norfolk Oakland Oklahoma City Omaha Philadelphia Pittsburgh Portland Providence Richmond 
Rochester Sacramento St. Louis St. Paul San Antonio San Francisco Seattle Spokane Syracuse Tacoma Toledo 


Tulsa Washington, D. C. and in Canada. 
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SULFATHIAZOLE.. CHARLES H. RAMMELKAMP, M.D. 131! R. RAMMELKAMP'’S report on the 
—Present Status in the Treatment of Infections present status of “Sulfathiazole” 
TYPES of GOITRE.. NORRIS W. GILLETTE, M.D. FACS. 137 | in the treatment of infections, which 
—Characteristics, and Results of Treatment is the opening article this month, is an 
HEAD LESIONS.................. LEOPOLD VACCARO, M.D., F.I.C.S. 140 important contribution to the rapidly 
—Evaluation growing literature ofa ee It 
HERNIA... FREDERICK W. SLOBE, M.D, FACS, 145 | ‘8 80 Well conceived and studiously exe- 
+ ag cuted as to command a permanent use- 
—Summary on Injection Treatment 
: fulness, regardless of how many refer- 
THE NURSE in INDUSTRY... STANLEY J. SEEGER, M.D. 146 ences may become available. His name 
—Relationship to the Physician is already prominent in this relation, and 
INDUSTRIAL DERMATITIS........ ...M, J. REUTER, M.D. 147 deservedly so... . Dr. GILLeTTe’s “Path- 
—Prevention ological Types of Goitre” (page 137) 
THE INDUSTRIAL NURSE... ...B. E. KUECHLE 150 | contains the subject matter of his pre- 
—Responsibility in the Efficient ‘Administration | sentation under the same title at a meet- 
of a Compensation Law | ing of the AssocraTION oF SURGEONS OF 
INDUSTRIAL POISONINGS... MAX TRUMPER, Ph.D. 152 THE New YorK CENTRAL SYSTEM. 
—Practical Aspects Dr. Vaccaro’s “Evaluation of Head Le- 
THE PITTSBURGH MEETING, May 5, 6, 7, 8, and 9, 1941.00. «155 sions” (page 140) is the first of two ar- 
—COMPLETE PROGRAM of the Twenty-Fifth Annual Meeting | ticles. The second, “Traumatic Injuries 
of the American Association of Industrial Physicians and and Mental Disturbances,” will appear 
Surgeons, and the Second Annual Meeting of the American | in the May issue. . . . Dr. SLose’s sum- 
Industrial Hygiene Association mary on “Injection Treatment of Hern- 
AMERICAN ASSOCIATION of Industrial Physicians and Surgeons... 157 ia” (page 145) is another of those epi- 
—Constitution and By-Law Amendments Proposed to be tomes wherein the elements of value 
voted upon at the Annual Meeting and authoritativeness seem inversely 
PRESENTING the CASE... HAROLD A. VONACHEN, M.D. 157 proportional to the number of words in 
—For a Health and Medical Plan which they are set forth. . . . Dr. SEEGER, 
CURRENT COMMENT... EMERY R. HAYHURST, M.D., Ph.D. 159 as chairman of the A. M. A. Council on 
—Silicosis in Danish Industry: Commentaries by M. CONROZIER Industrial Health, is in excellent posi- 
EDITORIAL: PARADOXY..... iasliiesiideieeaiems stinaticaiaNidts 161 tion to be fully informed on “The Rela- 
tionship of the Nurse in Industry to the 
INDUSTRIAL HEALTH and DISEASE: Physician,” concerning which (on page 
CORONARY DISEASE & Hypertension.H. M.F. BEHNEMAN, M.D. 162 146) he writes so interestingly. . . . Dr. 
—A Cause for Rejection in Industry? Reuter’s “Prevention of Industrial Der- 
(In "J.A.M.A.") matitis” (page 147), given at the Nurses’ 
INDUSTRIAL HYGIENE SECTION (Vol. 2, No. 2) opposite .. 170 Symposium in Milwaukee, in February, 
The Toxicity of Antimony summarizes a subject which is in the 
Industrial Mercury Vapor Detector forefront of industrial medical attention 
= Ventilation for Electroplating —Continued on Page 6. 
INDUSTRIAL MEDICINE, The Journal of Occupational Dis- LICATION and EXECUTIVE Offices: 413 Pleasant Street, Be- 
eases and Traumatic Surgery, entered as second class mail  loit, Wisconsin; EDITORIAL Office, 540 No. Michigan Ave., 
- matter at the Post Office at Beloit, Wisconsin, under the Act of Chicago, Illinois. Subscription $5.00 per year in the United 
nd March 2, 1879. Published on the fifth of each month by INDUS-__ States; $5.50 per year in Canada; $6.00 per year in other 
rk TRIAL MEDICINE PUBLISHING COMPANY, Beloit, Wis- countries. Single copies 50 cents. Title Registered in U. S 
~ consin. R. F. COLLINS, President; A. D. CLOUD, Managing Pat. Off. Copyright, 1941, by Industrial Medicine Publishing 
Editor; A. G. PARK, Vice-President; CLINTON F. KAR- Company. Advertising Manager: STEPHEN G. HALOS. 
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adapted to the conservation of health among Ballard, James F., Inc. 7 treatment of all conditions arising out of 
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THEIR DUAL FUNCTION 


cuts hospital instrument costs... 


in 
BARD-PARKER 
Surgical Knife Handles 


... afford greater surgical latitude 






» DISTAL ENDS... 
redesigned for use in 
Blunt Dissection 





Widely preferred B-P Knives now serve a dual surgical purpose. 
Aside from their acknowledged superiority as cutting instru- 
ments, the distal ends of the Handles are now scientifically 
tapered and beveled to a Gothic Arch pattern to accommo- 
date equal pressure in blunt dissection. 





By a deft movement of the fingers, the surgeon has at his im- 
mediate command the equivalent of two vital instruments which 
may be used alternately with greater speed and without the 
distraction and time-consuming inconvenience of having to ex- 
change instruments continuously. 


ELONGATED HANDLES... 
are now available for Deep Surgery 





These new, practical Handles are 8%” in overall length, ex- 
clusive of detachable Rib-Back Blade. They are designated as 
Handles Nos. 3L and 4L, and take the same style blades as 
do the corresponding standard size B-P Handles Nos. 3 and 4, 








Ask your dealer. 
BARD-PARKER COMPANY, INC. 


DANBURY, CONNECTICUT 
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directions on label. 


BEDFORD SPRINGS 


NAME 


ADDRESS 


There Is Something About An Old Friend 


that inspires a feeling of loyalty and 
confidence. As Makers of HVC for over 
seventy years, we have 
friendly relationship with thousands of 


physicians. 


HAvoen's VIBURNUM COMPOUND 
HV ( 


is a long tested 
Antispasmodic and Sedative 


HVC often prevents loss of time from work and saves valuable 
hours not only for women patients in gynecological conditions 
but also for male patients in general practice. 

antispasmodic effect in cases of cramps or gastritis. 


HVC contains Viburnum Opulus, Dioscorea Villosa, prickly ash 
berries, aleohol and aromatics but no hypnotics. For quick and 
best results HVC should be taken in hot water, according to 


NEW YORK PHARMACEUTICAL CO. 


. BEDFORD, MASS. 


Please send sample of HVC with literature. 


enjoyed a long 


Try it for its 




















—Continued from Page 3 


at this time. .... AND Mr. KUECHLE, 
in his analysis of “‘The Responsibil- 
ity of the Industrial Nurse in the 
Efficient Administration of a Com- 
pensation Law” (page 150), read at 
the same symposium, speaks from 
profound experience with, and thor- 
ough knowledge in relation to, his 
subject. Max TRUMPER’sS “In- 
dustrial Poisonings: Practical As- 
pects” (page 152) stresses, interest- 
ingly, the need to correlate clinical 
findings in an examination with a 
thorough occupational history. .. . 


THEN comes the Complete Pro- 
gram of the Pittsburgh meeting, 
May 5 to 9, of the AMERICAN Asso- 
CIATION OF INDUSTRIAL PHYSICIANS 
AND SURGEONS and the AMERICAN 
INDUSTRIAL HYGIENE ASSOCIATION 
(page 155). Where its mere entitle- 
ment is so eloquent of interest and 
quality, words of praise were super- 
erogation. Suffice it to urge: Don’r 
Miss It! .. . THE Proposed Amend- 
ments of Constitution and By-Laws 
of the A. A. I. P. & S., with their 
final appearance here (page 157) 


—Continued on Page 8. 
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Elastic adhesive protection— 





| that stays put over long periods 


VERY industrial surgeon knows the importance both of get- 


ting injured men back to work quickly and of bandaging 
injuries for maximum mobility during the “working-while-heal- 


period. 


Ace Adhesive Elastic Bandages can speed these two objectives 
by providing flexible elastic protection that stays put over long 
periods. 
Because it only partly excludes air, the Ace No. 10 Adhesive 
Elastic Bandage acts like an artificial scab. 
Fingers, hands, elbows, knees, ankles or feet lose little mobility 


when dressed with the Ace No. 10 Adhesive Elastic Bandage. 


Pieces in odd shapes may be cut out for patch dressings. Avail- 


able in 2, 214, 3 and 4-inch widths by 314 yards long, packed in 
sealed, metal containers. 
Over forty techniques and suggested uses are described in our 


booklet, “The Uses of Elastic Adhesive.” 


the asking. 


B-D PRODUCTS 


cMade for the Profession 


| BECTON, DICKINSON & CO., RUTHERFORD, N. J. 


Gentlemen: Please send me free booklet, “The Uses of Elastic Andhesive.” 


Doctor 
Address 


| City .. 


State 








A copy is yours for 
































Analgesic, Antipruritic 


and Decongestive! 
Recognized for its broad field of 
therapeutic usefulness. Indicated 
especially as a topical 
application in minor 
burns, scratches, cuts, 
and after minor sur- 
gical procedures. 

Send for Free Samples. 















JAMES F. BALLARD, INC. 


700 N. Second St. St. Louis, Mo. 
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WET DRESSING 
COMPRESS 
IMMERSION 


DOMEBORO TABS in DERMATOLOGY 


Authorities recently demonstrated 
the clinical desirability of a wet 
dressing or compress as_ initial 
treatment for various dermatoses. 


Two DOMEBORO TABS dis- 
solved in plain water — just a 
minute’s work — makes a full pint 
of fresh wet dressings or immer- 
sion solution. Therapeutically simi- 
lar to Burow’s, this solution has two 
outstanding advantages: CONTAINS 
No Leap and is STABte. 

Chiefly aluminum subacetate — as- 
tringent, antiphlogistic and sooth- 


ing DOMEBORO TABS solution 


SKIN WOUNDS @ SELECTED 
DERMATOSES @ CERTAIN 
ECZEMAS © POISON IVY 

INSECT BITES © INFLAMMA- 
TORY SKIN AFFECTIONS 


DOMEBORO TABS are ideal for 
first-aid stations. Simple, accurate, 
and safe they are highly suited for 
patient’s use at home. Unaffected 
by climate; no waste, no loss. 


Effective Against DERMATITIS 
VENENATA 


The on-the-spot efficacy of DOME- 





is indicated for: 


BRUISES and SWELLINGS 
POST-OPERATIVE DRESSINGS 





DOMOLENE, a soothing skin lub- | 


ricant and ointment vehicle . . . for 

dry, chapped, scaly and cracked skin tides 
or wherever a bland emollient is indi- 

cated, Non-irritating vehicle for use Address 
on diabetic patients. ' City 


—Continued from Page 6. 


become ready for action at the 
meeting. ... 

Dr. VONACHEN’s presentation of 
“The Case for a Health and Medical 
Plan” (page 157) not only presents, 
but also proves! In his usual forth- 
right and sincere manner, he leaves 
no doubt that a “health program is 
a necessity for industries, large and 
ema.” ... 

THE SuRGICAL ASSOCIATION of At- 
lanta and West Point Rail Road 
Company, the Western Railway of 
Alabama, and the Georgia Railroad, 


MAIL THE COUPON NOW 
FOR TRIAL SAMPLES 


DOME CHEMICALS, 


250 E. 43rd St., New York, N. Y. 
Send me samples of DOMEBORO TABS and DOMOLENE. 


BORO TABS is gaining them wide 
favor in treating Occupational Der- 
matitis. Try DOMEBORO TABS, 


doctor, on your next tough case. 





Inc. 


. State IM-3 


held its Twenty-First Annual Meet- 
ing at Atlanta, Georgia, March 20, 
1941. “Importance of the Personal- 
ity Aspect of Railroad Employees” 
was presented by Dr. W. W. Youna, 
of Atlanta, guest speaker; “Signifi- 
cance of Acute Abdominal Pains,” 
by Dr. FLoyp W. McRae, of Atlanta; 
“Clinical Experience with Sulfathi- 
azole,” by Dr. Gorpon M. Myers, of 
Detroit; and “Eye Symptoms Asso- 
ciated with General Diseases,” by 
Dr. HucH M. Loxey, of Atlanta. A 
Round Table was conducted by Dr. 
J. R. Garner, Chief Surgeon. 
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Association of Surgeons of the New 
York Central System 


Officers 

B. L. COLEY, M.D., F.A.C.S. 
President 

N. W. GILLETTE, M.D. 
Vice-President 

G. H. MARCY, M.D. 
Vice-President 

J. G. FROST, M.D. 
Vice-President 

H. M. LONG, M.D. 
Vice-President 

H. A. FATHAUER 
Secretary-Treasurer 

Office of Secretary-Treasurer: 
413 LaSalle Street Station, 
Chicago. Telephone WABash 4200 

Executive Council 

B. L. COLEY, M.D., F.A.C.S. 
Chief Surgeon, New York City 

L. A. ENSMINGER, M.D., F.A.C.S. 
Chief Surgeon, Indianapolis 

H. A. FATHAUER 
Secretary-Treasurer 

GEORGE P. MYERS, M.D., F.A.C:S. 
Medical Director, Detroit 

F. E. PIERCE, M.D., F.A.C.S. 
Chief Surgeon, Chicago 

G. R. WINTERS, M.D., F.A.C.S. 
Chief Surgeon, Pittsburgh 

OLIVER G. BROWNE 
General Claims Attorney 





Association of Railway and Indust- 
rial Physicians and Surgeons 
of Kansas City 


Officers, 1940-1941 

M. J. OWENS, M.D., F.A.C.S., President 

J. E. CASTLES, M.D.,,.Vice-President 

F. A. FEIERABEND, M.D., Secretary 

CARL N. LINDQUIST, M.D., Treasurer 

Kansas City, Missouri 

Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 





Milwaukee Association of Industrial 
Physicians and Traumatic Surgeons 


Officers 
DR. H. G. OALKAND, President 
1651 N. 12th St., Milwaukee 
DR. U. SENN, Vice-President 
411 E. Mason St., Milwaukee 
DR. O. A. SANDER, Secretary-Treasurer 
710 W. Plankinton Ave., Milwaukee 


Board of Directors 

DR. U. E. GEBHARD 

1332 S. 16th St., Milwaukee 
DR. GEORGE H. HOFFMAN 

7006 W. Greenfield Ave., Milwaukee 
DR. S. H. WETZLER 

606 W. Wisconsin Ave., Milwaukee 
DR. EDWARD QUICK 

411 E. Mason St., Milwaukee 
DR. DAVID MEHIGAN 

231 W. Wisconsin Ave., Milwaukee 
Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 





New Jersey Association of Industrial 
Physicians and Surgeons 


Officers 

D. O. HAMBLIN, M.D. 
President 

J. M. CARLISLE, M.D. 
Vice-President 

E. E. EVANS, M.D. 
Secretary 

H. IRVING DUNN. M.D. 
Treasurer 


Directors 
C.T. BROWN,M.D. R. P. VREELAND, M.D 
H. H. KESSLER, M.D. 
Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 





Michigan Association of Industrial 
Physicians and Surgeons 
Officers 

FRANK T. McCORMICK, M.D., Detroit 
President 

GEORGE J. CURRY, M.D., Flint 
President-Elect 

Cc. F. DeVRIES, M.D., Lansing 
Secretary-Treasurer 

J. DUANE MILLER. M.D., Grand Rapids 
Vice-President 

Board of Directors 

R. H. DENHAM, M.D., Grand Rapids 

EARL I. CARR, M.D., Lansing 

A. H. WHITTAKER, M.D., F.A.C.S., Detroit 

Component Society of the American Associa- 

tion of Industrial Physicians and Surgeons. 
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New England Conference of 
Industrial Physicians 
Officers 


DR. LOUIS R. DANIELS 
Director 
Medical Director, Hood Rubber Com- 
pany, Watertown, Massachusetts. 

DR. THOMAS L. SHIPMAN 
Assistant Director 

edical Director, General Electric Co., 

West Lynn, Massachusetts. 

DR. J. NEWTON SHIRLEY 
Secretary-Treasurer 
Arrow Mutuai Liability Insurance Co., 
Newton, Masachusetts. 


Board of Directors 
For 1 year. 
DR. HALSTEAD G. MURRAY 
Dennison Manufacturing Company, 
Framingham, Massachusetts. 
For 2 years. 
DR. EUGENE F. McCARTY 
Rumford, Maine (Oxford Paper Co.). 
For 3 years. 
DR. DANIEL L. LYNCH 
New England Telephone & Telegraph 
Co., Boston, Massachusetts. 
Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 





Western Association of Industrial 


Physicians and Surgeons 
Officers 


Until the First Annual Meeting at Del Monte, 
California, May 4, 1941. 
R. T. LEGGE, M.D., F.A.C.S. 
President 
Professor of Hygiene, University of 
California, Berkeley, California. 
CHRISTOPHER LEGGO, M.D., C.M. 
Secretary 
Plant Physician, California and Hawai- 
ian Sugar Refining Corp., Ltd., Crockett, 
California. 
J. M. McCULLOUGH, M.D. 
Treasurer 
Plant Physician, American Smelting & 
Refining Company, Selby Plant, Union 
Oil Company, Oleum Plant, Crockett, 
California. 
Directors 
C. A. WALKER, M.D., F.A.C.S. 
Chief Surgeon, Southern Pacific Com- 
pany Pacific Lines, Southern Pacific 
Hospital, San Francisco, California. 
ERIC LILJENKRANTZ, M.D. 
Flight Surgeon, Pan-American Airways, 
San Francisco, California. 


Component Society of the American Associa- 
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Make Use oj this National Service 
for Industrial Clinical Laboratories 


The Aloe laboratory department offers the only specialized 
service in this field, having experience in equipping the 
largest industrial clinical laboratories. 


Laboratories for general diagnostic procedures as well as 
serology are being added in industry for examination of new 
employes and for routine check-up of regular personnel. 
with a proved profit from the resultant added efficiency. 


Our technical staff offers its cooperation to you in expand- 
ing existing facilities or in planning a clinical laboratory as 
a valuable part of your industrial hygiene 
program. Without any obligation on 
your part, write us about your needs. 
Ask for suggestions in any of your lab- 
oratory problems. Our recommendations, 
based on a liberal experience, can result 
in a saving in cost, with the utmost in 





Hawaiian Society of Industrial 


Physicians and Surgeons 

DR. R. T. TREADWELL, Kohala, Hawaii | 

President | 

DR. T. W. KEAY, Pepeekeo, Hawaii | 

Vice-President } 

DR. W. N. BERGIN, Lauparhoehoe, Hawaii 
Secretary-Treasurer 


tion of Industrial Physicians and Surgeons. | 


A new rapid quantita- 
tive urine sugar test is 
offered by the Somogy: 
Comparator, made by 
dloe according to the 
author's specifications. 
Complete with compar- 
ator block and perma- 





Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 





Maryland Association of Industrial 
Physicians and Surgeons 
Officers 

DR. HERBERT C. BLAKE 
Medical Arts Building, Baltimore, Md. 
President 
DR. HAROLD BOHLMAN 
Medical Arts Building, Baltimore, Md. 
Vice-President 
DR. ROBERT F. CHENOWITH 
1127 St. Paul St., Baltimore, Md. 
Secretary-Treasurer 
Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 





Florida Association of Industrial 


Surgeons 
Officers 
4. M. BIDWELL, M.D. 


ident 

FREDERICK OETJEN, M.D. 
President-Elect 

KENNETH MORRIS, M.D. 
Vice-President 

T. H. ROBERTS, M.D. 
Secretary-Treasurer 

Directors 


J. W. ALSOBROOK, M.D. 

F. W. GLENN, M.D. 

FRANK D. GRAY, M.D. 

HARRISON A. WALKER, M.D. 

Component Society of the American Associa- 
tion of Industrial Physicians and Surgeons. 


P. O. Box 425 
Lakeland, 
Florida 
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announcement from Dr. LEROY 
U. GARDNER that a “Symposium on 
Tuberculosis in Industry” will be 
held at the Saranac Laboratory, 
June 9 to 14, 1941. The registration 
will be limited to 100, and the tui- 
tion is $25. Application should be 
addressed to Secretary, Trudeau 
School, P. O. Box 131, Saranac Lake, 
N. Y. The topics include: “The 
Disease, Tuberculosis — Incidence 
in Industrial Groups” “Predis- 
posing Factors, Theoretically Sig- 
nificant” — “Incidence and Causa- 
tion of Tuberculosis, Various Indus- 
tries” — and “Methods of Control.” 


O* THE News Front, first is the 


sio0 ~—- clinical effectiveness. 


A. S. ALOE COMPANY 


T| 
Industrial Division Ald. 
St. Louis, Missouri : 


———— 


THE following comes from PHILIP 
DRINKER: “Owing to the demand of 
the Government services and of the 
defense industries for physicians 
and engineers trained in industrial 
hygiene, the Harvard School of 
Public Health is planning to offer 
both its lecture and _ laboratory 
courses in this field, ordinarily 
given in the academic year, in a 
special summer course running from 
May 1 through July. Details may 
be secured from the Secretary of the 
School, 55 Shattuck Street, Boston, 
Massachusetts.” 

In AN article discussing the quali- 
fications and training of the indus- 
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RESEARCH THAT KEEPS: 
PATTERSON SCREENS AHEAD 


KEEPS YOU AHEAD, TOO! 






NE OF THE hardest things to understand 
O about a Research man’s work is that it is 
never finished. This is especially true in X-Ray 
Screen Research. He may find the answer to one 
problem about a base chemical—but often that 
answer simply opens a whole line of new ques- 
tions which send him off again on the trail of 
new developments. 


At work in Towanda, developing your X-Ray 
Screens and guarding their uniform quality, are 
the trained forces of the Patterson Research and 
Testing Laboratories . . . studying and improv- 
ing production machinery, guarding the purity of 
base materials, checking screen performance and 
uniformity ... in a never ending study of what 
goes on inside your cassette. 


Through this close concentration on one prob- 
lem—the development of better X-Ray Screens 
—have come such contributions to better diag- 
nosis as:—the first brilliant fluoroscopic screen; 
the first double intensifying screens; the first 
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High Speed Screen; and the dependable uni- 
formity of all Patterson products. 


Today, among all the variables that must be 
considered in X-Ray work—such as voltage, 
amperage, exposure, distance, etc.—the one 
constant you can always count on is the uniform 
performance of your Patterson screens. 


And for the future, developments of the 
Patterson Research Laboratory will continue to 
contribute to the further improvement of 
X-Ray diagnosis . . . constantly pressing toward 
new horizons for developments which will 
make available better base materials and 
finished screens. 


THE PATTERSON SCREEN COMPANY 
TOWANDA, PA., U.S.A 


Patterson * WORLD'S STANDARD FOR HIGHEST SCREEN QUALITY 


trial doctor, under the heading “Op- 
portunities in Industry,” in a recent 
issue of Medical Economics, the au- 
thor, Henry P. MALMGREN, says: 
“Another medical director had these 
forthright remarks for the benefit 
of young doctors just starting indus- 
trial work: ‘They must have the 
guts to take humiliation from lay- 
men and medical busybodies; to be 
trampled underfoot by general prac- 
titioners who are always afraid the 
industrial man is going to treat a 
non-industrial case; to be able to 
laugh when they would like to kick 
hell out of things in general.’ ” 

Dr. HAYHURST accompanies his 
“Current Comment” on “Silicosis in 
Danish Industries” (page 159), with 
the following: “ Space does not per- 
mit more than a word in reference 
to Professor de Bovis’ translation, 
which includes no tables, but, as a 
groundwork for presenting the 
Commentaries below, the principal 





sub-titles concern: Part I., the 
x-ray examination and discussion 
of the stages of silicosis, its predis- 
posing causes, symptoms and physi- 
cal findings, differential diagnosis, 
evolution, prognosis, complications 
and treatment; Part II1., a resumé of 
the personal researches of Dr. 
CHRISTENSEN into 12 common indus- 
tries, emphasizing comparative find- 
ings in the x-ray and clinical fields. 
In fact, Dr. CHRISTENSEN’S re- 
searches of some 10 years ago are 
apparently the most comprehensive 
of attempts to compare the effects of 
inhaling siliceous dusts of different 
sources. It is to be noted, also, that 
in 1927, Dr. CHARLES BADHAM 
distinguished differences in the 
radiographic appearances according 
to different dusts, for which he sug- 
gested the terms ‘silicatosis’ for 
silicates, and ‘siliconosis’ for the ef- 
fects of mixed dusts of silica and 
silicates.” 
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Institute of Traumatic Surgery 


Officers 
PAUL B. MAGNUSON President 
JAMES J. CALLAHAN Vice-President 
ROLAND A. JACOBSON 
Secretary and Treasurer 

Board of Governors 
KELLOGG SPEED ARTHUR H. CONLEY 
J. B. WILLEMS ERIC OLDBERG 





American Industrial Hygiene 
Association 


Officers, 1940-1941 

WARREN A. COOK, President 
Division of Industrial Hygiene and En- 
gineering Research, Zurich General Acci- 
dent & Liability Insurance Co. Ltd., 135 
South LaSalle Street, Chicago, Mlinois. 

DONALD E. CUMMINGS, President-Elect 
Director, Div. of industrial Hygiene, 
Department of Medicine, University of 
Colorado School of Medicine and Hos- 
Pitals, Denver, Colorado. 

GORDON C. HARROLD, Ph.D., Secretary 
Industrial Hygiene Laboratories, Chrys- 
ler Corporation, 7900 Joseph Campeau 
Avenue, Detroit, Michigan. 

THEODORE HATCH, Treasurer 
Associate Professor of Industrial Hy- 
giene, University of Pennsylvania Medi- 
eal School, Philadelphia, Pennsylvania. 


Directors 
J. J. BLOOMFIELD 
Sanitary ene National Institute of 
Health, U. Public Health Service, 
Bethesda, RR. , 
ROY S. BONSIB 
Chief Safety Inspector, Standard Oil 
Company of N. J., New York, New York. 
PROFESSOR PHILIP DRINKER 
Division of Industrial Hygiene, Harvard 
| sy of Public Health, oo "Shattuck 
Street, Boston, Massachusetts. 
KARL L. DUNN 
Industrial Hygienist, Corning Glass 
Works, Corning, New York. 
WM. G. FREDRICK, Ph.D. 
Bureau of Industrial Hygiene, Detroit 
Department of Health, 1151 Taylor 
Avenue, Detroit, Michigan. 
Ss. W. GURNEY 
Liberty Mutual Insurance Company, 175 
Berkeley Street, Boston, Massachusetts. 
R. A. KEHOE 
Director, Kettering Laboratory of Ap- 
plied Physiology, College of Medicine, 
University of Cincinnati, Eden Avenue, 
Cincinnati, Ohio. 
F. A. PATTY 
Director, Industrial Hygiene Lahereier]. 
Fidelity & Casualty Company of N. 
80 Maiden Lane, New York, New York: 
H. H. SCHRENK, Ph.D. 
U. S. Bureau of Mines, 4800 Forbes 
Street, Pittsburgh, Pensylvania. 
WILLIAM P. YANT 
Director, Dept. of Research and Devel- 
opment, Mine Safety Appliance Co., 
Braddock, Thomas & Meade Streets, 
Pittsburgh, Pennsylvania. 





American Conference on 
Industrial Health 


Officers 

VOLNEY S. CHENEY, M.D. President 
EDWARD C. HOLMBLAD, M.D. 

First Vice-President 
FREDERICK W. SLOBE, M.D. 

Second Vice-President 
HAROLD A. VONACHEN, M.D. Treasurer 
JAMES A. VALENTINE, M.D. Secretary 
Cc. O. SAPPINGTON, M.D., Dr.P.H. 

Executive Director 
ARMOUR G. PARK, Executive Secretary 

540 N. Michigan Ave., Chicago, Mlinois 
To provide an organization, not for pecuni- 
ary profit, in which all agencies and socie- 
ties, both medical and lay, concerned with 
the problems of industrial health can hold 
membership and can meet together in con- 
ference for the study, discussion and careful 
consideration of all industrial health prob- 
lems and procedure; to engage in scientific 
research to determine the cause, nature, pre- 
vention and cure of diseases and injuries of 
occupations: to assist in establishing and 
supervising industrial health clinics to serve 
small industries, to establish and maintain 
hospitals which will furnish facilities for the 
care, treatment and study of occupational 
injuries and diseases; to make surveys of 
industrial medical services and recommenda- 
tions for their improvement: to solicit, re- 
ceive and administer funds for any purpose 
that will advance and/or improve industrial 
health; to establish undergraduate and/or 
Post-graduate courses in industrial medicine 
and surgery and/or to cooperate with medi- 
eal schools and industries in maintaining 
such courses; and to use all those means. 
which from time to time, may seem to it 
wise, for the advancement of industrial 

health. 
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~NEW BOOKS 





Surgery of the Hand 
Review by 


FREDERICK W. SLosBE, M.D., F.A.C.S. 
URGERY or THE HAND, by JoHN Haro.p Coucn, M.A., 


M.B., F.R.C.S., Edin. Published by The University of | R 


Toronto Press, 1939. 


8 Bw book is divided into two parts, the one devoted to 
injuries of the hand and the other to hand infections. 

The author quotes from Dr. JosepH Fup of New York 
in the observation that “surgeons who do skillful work in 
other departments of surgery often fail to get equally good 
results in their work on hands.” In discussing the correct 
first treatment the generally accepted principles of me- 
chanical washing with soap and water, the avoidance of 
strong antiseptics, the use of debridement, and the re- 
moval of foreign material are emphasized. 

The diagnosis of severed nerves and tendons is well 
illustrated by diagrams. A few tests are included which 
are not commonly known and are quite valuable. Follow- 
ing this the technique of repair of severed tendons and 
nerves is described, including a short section on the cover- 
ing of raw surfaces and splinting. 

In discussing tendon repair the four steps to a success- 
ful conclusion are: (1) recognition; (2) repair; (3) main- 
tenance of repair; (4) motion. A division of any one of 
the 29 tendons and muscles in the hand causes impair- 
ment in the hand’s efficiency unless the type of injury is 
diagnosed and correctly repaired. A valuable and simple 
rule is emphasized, “examine the hand, not the wound.” 
It is the author’s opinion that, if facilities for adequate 


GADOMENT 


(PATCH) 


The industrial surgeon faces the problem of ambulatory 
burns in that the dressing must give comfort and pro- 
tection and at the same time be light enough to allow 
the patient to go about his work in the usual way. 


Gadoment is a bland, cod liver oil ointment with 
which an even spread can be obtained. Promotes 
healing. Does not seep through the dressing. 


Effective, too, for eczema, varicose ulcers, decubitus 
ulcers, and indolent sores. 


Send for trial tube. 


THE E. L. PATCH COMPANY 


MASS. 





BOSTON, 


INDUSTRIAL MEDICINE 





























; | 

| x Full Ftospital Sterilization 
A 
4 for Your First Cid Dept. 


Combining in one beautiful unit all three 
essential sterilization services, the Pelton Tri- 
Plex Sterilizer has won wide preference in 
modern industrial hospitals and first aid 
departments. 

his Pelton model includes recessed 16-inch 
instrument sterilizer, 8” x 12” autoclave for 
pressure sterilization of dressings and other 
operative materials, a two-gallon water steri- 
lizer, and generous storage space. Everything 
is self-contained, requiring no special wiring 
or plumbing. 

Gocsstion is entirely automatic. Instrument 
Sterilizer has “Mark-Time™ switch for timed 
operating periods, also automatic current 
reduction and separate automatic cutoff. 
Autoclave operates by simplified, automatic 
technique, delivering materials dry and ready 
for use or storage. Cabinet has self-starting 
electric clock, automatic interior illumination 
when doors are opened, and stainproof formica 






























as 

rite us at once for full details, or get them 

from your established dealer in medical supplies. 
THE PELTON & CRANE CO, 


Established 1900 
DETROIT, MICHIGAN 
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G. H. Packwood Mfg. Co. 


2038 Walnut St., Dept. B 


The alkali pressure safety zone for industrial hand cleansers ends 
at pH 10. Any such cleanser with a pH greater than 10 is unsafe, 
harmful . . . actually dangerous to human hands, for normal skin 
acidity, averaging pH 5, is unable to neutralize it quickly enough 
to stop tissue damage. 


SAFETY ENDS AT pHl0 


Insure your workmen’s hands from becoming chapped, cracked, 
roughened and irritated — help keep dermatitis out of your plant 
— by supplying a PAX SKIN CLEANSER in your washrooms. 
PAX SKIN CLEANSERS meet every test for safe pH rating, 
absence of free alkali, properly balanced and buffered alkaline 
salts, efficient emollient action, effective sudsing, conservately 
speedy cleansing, and real economy per wash per man. 


Ask your chemist or medical director to determine the pH rating of 
the hand cleanser you are now using. Then send for our special 









* Trade Mark Reg. 
U. S. Pat. Off. 





St. Louis Mo. circular on the pH of PAX SKIN CLEANSERS. 






































FOR SCABIES 


Wyeth 
SULFUR FOAM Applicators 


Carry pure sulfur to every pore and recess of the skin 
NO GREASE—NO MESS 
Supplied in boxes of 3 applicators 


Clinical supply free on request 


JOHN WYETH & BROTHER, INC. - PHILADELPHIA, PA. 





















seconds by laboratory tests. 


aro Nn 


6512 S. ASHLAND AVE. 


} REASONS WHY PATIENTS PREFER 
Teed he Lab E ugenic C feme 


1. Gives More Positive Protection. Proven spermicidal in 10 


- More Aesthetic. Does not liquefy or run at body temperature. 
Avoids all messiness of excess lubrication. 


. More Economical. Each tube contains about 40 applications. Prescription 
. Bland. Does not irritate or injure delicate epithelial tissues. Product ss... 
. Stable. Does not deteriorate over normal periods. 


Free Sample and Laboratory Report on Request. 


Sold Through Accredited Surgical Supply Dealers 


i Ni C * DIAPHRAGM & CHEMICAL CO. 






repair are not available the skin should be closed in order 
to secure primary union, formal repair being carried out 
at a later date. This, no doubt, might be advantageous 
in isolated communities where too great a time interval 
would elapse before the patient could be brought to a 
suitable environment for primary repair. Obviously, if 
such an environment could be reached within a few hours 
the best procedure would be to leave the wound absolute- 
ly alone except for the application of a sterile dressing, 
bandage, and temporary splint. 

After describing the technique of tendon suture, the im- 
portance of keeping the joints flexible during the healing 
period and the value of early active movement are em- 
phasized. 

Some very practical points are brought out in the dis- 
cussion of amputation levels for the fingers and metacar- 
pals. It is very unfortunate that compensation boards in 
some states make a hand case out of a finger case when 
the surgeon, instead of disarticulating the index or little 
finger at the metacarpo-phalangeal joint performs the far 
more functionally effective procedure of removing the 
distal one-third of the corresponding metacarpal. Much 
better service would be rendered to the injured employee 
were such defects in various compensation laws corrected. 
In finger amputation function rather than form should be 
the guiding factor. It is not sufficiently realized, for ex- 
ample, how useless any stump of the index finger is 
when the amputation level is proximal to the distal joint. 
Well emphasized, also, is the poor result usually obtained 
by disarticulation at the wrist. 

The opening statement in the discussion of hand in- 
fections is a quotation from Dr. Lionet Auster, “I would 
let any house surgeon in New York take out my appendix 
at the end of his internship, but I don’t think there are 
more than six men in New York whom I would trust with 
a hand infection.” An infected finger often causes a dis- 
ability period five times as long as that following a 
cholecystectomy. 

The author describes the treatment of paronychia, felon, 
inflammation in the tendon sheaths, and cellulitis with 
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descriptions of the operative procedures when indicated 
and with illustrations describing incisions made. The 
methods employed by the author, in general, are most 
commendable. Strangely, no mention is made of infec- 


tions of the lumbrical space, mid-palmar space, thenar a 


space, etc. 
The author quotes from the Workmen’s Compensation 


Board of Ontario in giving an industrial definition of in- | 


fection as follows: “Infection is the state of affairs which 
exists when the seriousness of the case becomes due to 
the immediate or subsequent introduction of bacteria 
rather than to the nature of the original injury.” This 
Board has kept a registry of injured hands for the past 
20 years. A group of 1500 cases of infected hands was 
subdivided into three divisions: 


original jobs; 25 were totally and permanently disabled; 
five proved fatal. Of those temporarily disabled 44,000 
working days were lost with a compensation outlay of 
about $113,000. The 25 totally and permanently disabled 
had a total period of compensation of 3,625 days lost with 
$75,750 paid out. Grouping all three divisions together, 
hand infections in Ontario cost about 48,000 working days 
yearly and nearly a quarter of a million dollars without 
emphasizing the permanent disabilities and deaths. Much 
of this is preventable since the occurrence of infection 
usually suggests negligence either concerning the preven- 
tion of the original injury or failure to obtain prompt or 
correct treatment. 

The author has condensed considerable material in the 
147 pages in this book. There are many full-page illus- 
trations which, though diagrammatic, are extremely clear 
and instructive. The book is intensely practical and 
describes those principles and procedures which in the 
author’s hands have yielded the best results. Presenting 


a concise, clear description of the diagnosis and treatment 
of the more common injuries and infections of the hand 
it should hold definite appeal for those interested in either 
general or traumatic surgery. 








@ A high potency vitamin prophylactic against winter in- 
fections, Strasco Special Vitamin Tablets are being used by 
leading industrial plants throughout the country. Pleasantly 
flavored with oil of cloves, these tablets are void of the ob- 
jectionable fish taste and no regurgitation follows their admin- 
istration. One tablet per day gives the employee 15,000 
U. S. P. Units of Vitamin A (about 41% teaspoonsful U.S.P 
Cod Liver Oil) and substantial amounts of Vitamin D, B, 
and Riboflavin. For further information write for folder 
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Management and Labor Agree on this Policy! 


EAT-FAG saps men’s strength — slows them 

up — wears them down before the shift is 

over. Heat-Fag threatens whenever hot weather 

and heavy work make workers sweat. For, as they 

sweat, salt is passed off. The normal saline balance 

in the body is disturbed, and the result is lowered 

efficiency — fatigue — vague discomfort — and in 
severe cases, even sickness and cramps. 

That’s HEAT-FAG — the enemy of production. To labor, 

it makes the job seem harder, more tiring. To manage- 


ment it means lowered efficiency, mistakes and a sag in 
production. 


The remedy is simple and inexpensive . . . Morton's 
Salt Tablets in sanitary dispensers at all drinking foun- 
tains. Workers welcome this contribution to their com- 
fort and welfare. 
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tablets 
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Place Morton Dispensers {Lo 
At All Drinking Fountains 


Morton’s modern dispensers deliver 
salt tablets, one at a time, quickly, 
cleanly, and without crushing or 
waste. Sanitary, easily filled — dur- 
able and dependable. 


Morton’s salt tablets contain the 
most highly refined salt, pressed 
into convenient tablet form, easy (UD) ayant 
to take with a drink of water. 
They dissolve in less than 40 
seconds after swallowing. 


Order dispensers and tablets di- 
rect from this ad . . . a small in- 
vestment that pays big returns. 
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H® is the worker in your plant. When he is well, he 
is the most vitally important cog in your industrial 
machine. When tuberculosis flares up, he is a wrench 
dropped into the gears, a focus of infection, a source 
of danger to fellow workers. 


Is he a cog or a wrench? Now, more than ever, is it 
the duty and the responsibility of industry’s medical 
directors to know the answer. And to help them, they 
are turning to tuberculosis case-finding with the G-E 
Photo-Roentgenographic Unit as the one screening 
procedure that culls the cogs from the wrenches with 
economy and speed and accuracy! 


This is the unit that photographs a fluoroscopic image 
of the chest on a 4" x 5” celluloid film—large enough 
for direct diagnosis without magnification or projection 
—small enough to cost only about five cents—diagnostic 
enough to have proven 97.4% as accurate as a regular 


14” x 17” radiograph. 


And this is the unit that has recently been improved 
from lens to crank to produce photoroentgenograms 
with even better detail and quality over the entire chest 
area and to make operation smoother and speedier. 
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Is he a cog or a wrench? Isn’t it worth five cents to 
know for sure? 
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Please send me (1) further information about the new 
G-E Photo-Roentgenographic Unit and (2) reprints of 
papers describing diagnostic-accuracy tests. 
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This magazine is published to promote 
sound thought upon and concerning 
medicine and traumatic 
surgery. To that end it will contain 
articles, news items, reports, digests, 
and other presentations, together with 
editors’ comments. The editorial pol- 
icy is to encourage frank discussion. 
On this basis contributions are invited. 
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The editors will exercise care in check- 
ing on the accuracy of data printed, 
but in all other respects articles and 
opinions of which expression is allowed 
are the opinions of their authors—the 
editors reserving in all cases the right 
to comment on the same, in the cur- 
rent or any subsequent issues, as they 
may be inclined. 
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Sulfathiazole 


—Present Status in the Treatment of Infections— 


CHARLES H. RAMMELKAMP, M.D., 
Boston, Massachusetts 


duction of sulfanilamide, and although it is 

now well recognized that this drug is an 
effective chemotherapeutic agent in certain dis- 
eases, in other infections, uncertainty as to its 
beneficial action still exists. It is established that 
sulfanilamide has lowered the mortality in strep- 
tococcal and meningococcal diseases. It has been 
very effective in the treatment of gonococcal in- 
fections and in certain of the infections of the 
urinary tract. There are some infections, however, 
that respond poorly, if at all, to the administration 
of this drug. In addition, sulfanilamide produces 
several undesirable side reactions such as nausea, 
vomiting, cyanosis, fever, rashes, agranulocytosis 
and hemolytic anemia. It is not surprising, then, 
that numerous derivatives of sulfanilamide have 
been prepared and tested for their chemothera- 
peutic and toxic properties. Sulfapyridine, one 
of these derivatives, has been found to be much 
superior to sulfanilamide in the treatment of 
pneumococcic infections. It is also effective in the 
treatment of infections due to the gonococcus. 
Sulfapyridine, in turn, has failed to alter signifi- 
cantly the course of some infections. In general, 
the toxic manifestations of sulfapyridine are simi- 
lar to those caused by sulfanilamide except that 
nausea and vomiting, and hematuria occur much 
more frequently. 

In April, 1939, Fosbinder and Walter’ described 
several thiazole derivatives of sulfanilamide. Two 
of these derivatives, sulfathiazole and sulfame- 
thylthiazole, were found to possess bacteriostatic 
properties in vitro. Since that time considerable 
laboratory and clinical evidence has accumulated 
concerning the beneficial action of these drugs, 
and recently sulfathiazole has been released to the 
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GS auction years have passed since the intro- 





medical profession. It is well, therefore, to examine 
the results of these studies before using this drug 
clinically. 


Absorption, Excretion and Diffusion 


EFORE discussing the use of sulfathiazole in 

the treatment of various infections, it might 
be well to review, briefly, the results of studies 
on the absorption, excretion, diffusion and toxicity 
of this drug. Studies in the experimental animal** 
and in man**® have demonstrated that sul- 
fathiazole is more readily absorbed and more 
rapidly excreted than sulfapyridine. When four 
grams of the drug are given as a single oral dose 
to normal individuals, the concentration of sul- 
fathiazole in the blood is found to reach its maxi- 
mum level about two to four hours later. During 
the next few hours there is a rapid decrease in 
concentration and at the end of 24 hours little 
or no drug remains in the blood. If the excretion 
of the drug in the urine is followed at the same 
time, about 40% of the ingested sulfathiazole 
will be found in the urine after six hours, and 
from 70 to 90% will be found in the 24-hour urine. 
When sulfathiazole is administered continuously 
in doses of one gram every four hours, an average 
concentration of about 5 mg. per 100 cc. is main- 
tained. Under a similar schedule the level of the 
drug in the urine varies from 35 to 450 mg. per 
100 cc. It is important to remember, however, that 
individuals vary considerably in their ability to 
absorb and to excrete sulfathiazole. Vomiting and 
diarrhea decrease absorption whereas cardiac 
failure and poor renal function cause decreased 
excretion. In such patients the concentration in 
the blood must be followed closely. If necessary, 
sulfathiazole may be administered as the sodium 
salt intravenously. It is perhaps important to 
emphasize that absorption is poor when sulfathia- 
zole is given by rectum. 
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Sulfathiazole is less readily acetylated than 
sulfapyridine, indeed, in this respect it is com- 
parable to sulfanilamide. The average concentra- 
tion of acetylated sulfathiazole present in the 
blood has been found to be about 12%, whereas 
50% of the total concentration of sulfapyridine is 
usually acetylated. The amount of conjugated 
sulfathiazole present in the urine is usually about 
25% which is considerably less than the amount 
found after sulfapyridine administration. It must 
be remembered, however, that acetylsulfathiazole 
is very insoluble so that examination of the urine 
of patients receiving sulfathiazole will frequently 
show crystals. 

It has been reported’ that sulfathiazole diffuses 
readily into pleural and ascitic fluids, although 
a definite lag in the inward and outward diffusion 
has been noted. It is interesting, however, that 
little sulfathiaozle diffuses into the spinal fluid, 
although occasionally adequate levels are observ- 
ed. It is because of this irregular diffusion of the 
drug into the spinal fluid that meningitis cases 
have not been treated with sulfathiazole. 


Toxic Manifestations 


LTHOUGH sulfathiazole has been found to be 
about one-third more toxic for mice than 
sulfanilamide', it is only half as toxic for the 
same animal as sulfapyridine and sulfamethyl- 
thiazole. It has been noted, also, that hematuria 
with accumulation of acetyl-sulfathiazole crystals 
in the kidneys and ureters occurs in the experi- 
mental animal. In man the toxic symptoms and 
signs have been studied,"* some of which are 
important to recognize early. One of the most 
frequent toxic symptoms observed following 
sulfapyridine therapy is nausea and vomiting, in- 
deed, about 80% of patients complain of nausea. 
It can be seen from Table I that the incidence of 
nausea is much less following sulfathiazole ad- 


SS SS 


TABLE 1. 


Toxic MANIFESTATIONS OF SULFATHIAZOLE 
Per cent 
BIE i cosinactian a CNS ae ee 35 
Vomiting ............ ae Sa . 29 
PRINBNITEDE oo cccnccccc...<ose-seecsesnes hea daeae 5 
Skin eruptions . ase 5 
Drug fever ................. rare ae i, 3 
Anemia ........ ; oS ee ae 3 
Psychosis 1 


ministration. Vomiting, when it occurs, is usually 
not severe. Hematuria occurs less frequently in 
the patients treated with sulfathiazole; neverthe- 
less, it is important to examine the urine for 
blood, since this is the first sign of renal irritation 
due to the accumulation of crystals. When hema- 
turia occurs, the drug should be discontinued and 
fluids forced. 

Rashes and fever occur more frequently than 
in sulfapyridine treated cases. Usually the rashes 
are accompanied by fever, although either may 
occur separately. The figures quoted in Table I 
are probably too low in that the majority of these 
cases received the drug for less than one week, 
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whereas rashes and fever commonly occur be- 
tween the eighth and twelfth days of therapy. 
Haviland and Long® observed skin eruptions in 
12% of their cases. The most common skin erup- 
tion is an erythema-nodosum-like lesion, occurring 
especially over the anterior surface of the legs, 
around the elbows and under the eyes. These 
lesions may be extremely sensitive. There is 
usually an associated injection of the conjunctivae 
and frequently injection of the sclerae. We have 
observed one case where there was actual 
hemorrhage into the sclerae. Frequently an ery- 
sipeloid-like lesion appears over the nose and 
cheeks; this also may be extremely sensitive. In 
addition, generalized maculo-papular eruptions 
and urticarial-like lesions have been observed. 
The rash and fever disappear rapidly following 
the withdrawal of the drug, and occasionally dis- 
appear even though the drug is continued. In one 
of our cases, the rash disappeared under therapy 
only to recur about a month later. 

Another important toxic sign is the develop- 
ment of anemia. We have seen no case of acute 
hemolytic anemia, however, about 3% of the cases 
will show a drop of from 20 to 40% in the hemo- 
globin concentration. No cases of agranulocytosis 
have been reported, although leucopenia has been 
observed occasionally. 


Pneumococcic Infections 


XPERIMENTAL studies'®'!!*!5 have demon- 

strated that sulfathiazole and sulfapyridine 
are about equally effective against pneumococci 
both in vitro and in the experimental animal. Re- 
ports on the use of sulfthiazole in the treatment 
of pneumococcal infections in man are limited to 
cases of lobar pneumonia. Fig. 1 illustrates the 
typical response observed following treatment 
with sulfathiazole. This case, a girl, 26 years of 
age, entered the hospital complaining of pain in 
the left chest of 12 hours’ duration. She had few 
signs of consolidation, however, x-ray showed a 
definite infiltration of the left lower lobe. The 
sputum and blood both yielded type XII pneu- 
mococci on culture. Sulfathiazole was administer- 
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ed, following which there was a rapid fall in 
temperature and clinical recovery. 

Recently Finland, Lowell and Strauss* reported 
a mortality of 11.5% in a series of 104 cases of 
lobar pneumonia treated with sulfathiazole. Dur- 
ing the same season they treated 382 cases of 
pneumonia with sulfapyridine with a mortality 
of 12.6%. They observed that the clinical response 
in the two series of cases was almost identical and 
conclude that sulfathiazole and sulfapyridine are 
equally effective in the treatment of lobar pneu- 
monia. Flippin, Schwartz and Rose’ treated 100 
cases of pneumonia with sulfathiazole and 100 
cases with sulfapyridine. Their uncorrected mor- 
tality rate for the sulfathiazole treated cases was 
12%, for the sulfapyridine treated cases was 15%. 
In their series they felt that sulfapyridine brought 
the temperature down to normal more rapidly 
than sulfathiazole, however, the severity of the 
nausea and vomiting in the patients receiving 
sulfathiazole was less than those receiving sulfa- 
pyridine. 

Pneumococci have been found to vary somewhat 
in their susceptibility to the sulfonamide drugs, 
so that recently the term drug fastness has been 
coined to describe these strains. It has been found 
that pneumococcus types II, III and V are likely 
to have more resistant strains than other types. 
In addition, drug fastness has been observed to 
develop during chemotherapy*® which may account 
for the poor response seen in some cases. Because 
we now have a new drug which is effective against 
the pneumococcus, it is important to emphasize 
that Finland, Lowell and Strauss* have found that 
strains of pneumococci which are resistant to sulfa- 
pyridine are about equally resistant to sulfathi- 
azole and sulfamethylthiazole. Cases which do 
not respond to either sulfathiazole or sulfapyridine 
should be given type-specific serum. 


Staphylococcal Infections 


OON after the thiazole derivatives were de- 
scribed two cases of Staphylococcus aureus 
bacteremia which recovered following treatment 


BACTERIOSTASIS OF STAPHYLOCOCCUS AUREUS 
IN HUMAN BLOOD 
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Representing the results obtained in 10 experiments 
on 10 samples of blood 
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with sulfamethylthiazole were reported.'*'* At 
about the same time the thiazole compounds were 
found to inhibit the growth of staphylococci in 
broth’** and in urine’®'? cultures. Because of 
these early favorable results the lay press gave 
these compounds considerable publicity, and dur- 
ing the past few months further instances of 
recovery following therapy with sulfamethyl- 
thiazole and sulfathiazole have been reported.** 
19.20.21 Tt should be pointed out that similar results 
were reported following the use of sulfanilamide 
and sulfapyridine in these infections.****** It is 
now believed, however, that sulfanilamide and 
sulfapyridine have little effect on the course of 
Staphylococcus aureus bacteremia.* 

Before using the thiazole compounds in the 
treatment of staphylococcal infections, we studied 
the action of the various sulfonamide drugs in 
human defibrinated blood. The technique of these 
experiments is reported in detail elsewhere.** In 
brief, the various drugs are added to defibrinated 
whole blood following which pathogenic staphyl- 
ococci are added in varying numbers. The in- 
oculated tubes are sealed and placed in a rotator 
at 37°C for 24 to 48 hours. The tubes are then 
removed and those cultures showing no hemolysis 
are plated out and the colonies counted. 

We were first interested in determining the 
concentration of sulfathiazole necessary to obtain 
the maximal effect. Fig. 2 shows the effect of 
various concentrations of sulfathiazole on the 
degree of bacteriostasis in human blood. The solid 
dots represent the largest inoculum of Staphylo- 
coccus aureus which failed to cause hemolysis 
after 48 hours’ incubation. It can be seen from 
this chart that a concentration between 2.5 and 
5 mgm. per cent is necessary to obtain maximal 


TABLE 2. 
CoMPARATIVE ACTION OF VARIOUS DRUGS ON 
STAPHYLOcoccUS AUREUS IN HUMAN BLoop 


48 hours’ 

Ihoculum incubation 

Bacteria/cc Bacteria/cc 

Contre .......... ———— * 100,000,000 
Sulfanilamide* .......... 3,200 100,000,000 
Sulfapyridine -.......... 3,200 804 
Sulfamethylthiazole .. 3,200 20 
Sulfathiazole .............. 3,200 0 





* Concentration of drugs is 10 mgm. per cent. 
bacteriostasis. Increasing the concentration of 
sulfathiazole above this level does not increase the 
bacteriostatic action appreciably. 

When the bactericidal action of sulfathiazole in 
blood is studied, similar results are obtained. Con- 
centrations of sulfathiazole of 1 mgm. per cent 
cause little or no killing, whereas blood contain- 
ing between 2.5 and 5 mgm. per cent will kill over 
1,000 staphylococci per cubic centimeter. 

In Table II the action of the various drugs in 
concentrations of 10 mgm. per cent is compared. 
This represents the typical result obtained from 
numerous experiments. It is demonstrated quite 
dramatically that sulfanilamide has little or no 
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effect on the growth of the staphylococcus. Sulfa- 
pyridine caused some bacteriostasis when the 
inoculum contained less than 10,000 organisms per 
cubic centimeter of blood. Sulfathiazole and 
sulfamethylthiazole containing cultures exhibit- 
ed not only a bacteriostatic action but also a 
bactericidal effect. Sulfathiazole was somewhat 
more effective than sulfamethylthiazole. Sulfa- 
thiazole caused some killing when the blood con- 
tained over 100,000 organisms per cubic centi- 
meter. This increase in the bactericidal effect of 
the blood can be observed when sulfathiazole is 
given by mouth to normal individuals. 

Recently we made a study of seven patients 
with Staphylococcus aureus bacteremia treated 
with sulfathiazole.** Three of these patients re- 
covered. No conclusions can be drawn from such 
a small series of cases, but certain problems 
deserve special comment. 

One of the patients who failed to recover was 
a 17 year old boy who had osteomyelitis of the 
sacro-iliac joint. On admission to the hospital his 
temperature was 102°. Physical examination re- 
vealed local tenderness over the left sacro-iliac 
joint. The leucocyte count was elevated to 20,000 
and cultures of the blood showed Staphylococcus 
aureus. Roentgenograms of the pelvis showed no 
abnormality. 

This patient first received sulfapyridine which 
failed to lower the temperature or to sterilize the 
blood stream. Sulfathiazole was then administer- 
ed following which the blood became sterile. The 
temperature remained elevated and x-rays taken 
at this time now showed definite involvement of 
the sacro-iliac joint. The local lesion was drained 
and the temperature immediately returned to 
normal. During the third hospital week the tem- 
perature again became elevated; however, cul- 
tures of the blood remained sterile. Sulfathiazole 
therapy had no apparent beneficial effect at this 
time. During the eleventh hospital week the 
sacro-iliac region was again explored and a large 
collection of pus was found below the area origin- 
ally drained. During the exploration considerable 
bleeding was encountered. Attempts to control 
the bleeding after operation were of no avail and 
the patient expired a week later following a 
massive hemorrhage. 

The clinical course of this case serves to empha- 
size several important points. Originally he re- 
ceived sulfapyridine which failed to sterilize the 
blood. When sulfathiazole was administered, the 
blood immediately became sterile. Studies made 
at the time of sulfathiazole administration showed 
that there was an increase in the bactericidal pow- 
er of the blood. In spite of chemotherapy, the 
temperature remained elevated, and it was not 
until the local lesion had been drained that the 
patient became afebrile. Later, he again develop- 
ed fever without an associated bacteremia. Con- 
tinued .elevation in temperature in patients with 
staphylococcal infections usually indicates further 
abscess formation. In this case a second abscess 
was found at operation, a severe hemorrhage was 
encountered and the patient expired. 
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A second case was that of a 40-year-old man 
who entered the hospital because of pain in the 
chest. A month prior to entry he fractured the 
right femur and was treated by a Roger-Anderson 
reduction. The pins which had been placed 
through the femur were removed two weeks later. 
Several days before entry he developed bilateral 
chest pain and experienced several chills. He also 
noticed some pus around the upper part of the 
cast. 

At the time of entry to the hospital he was 
found to have rales and dullness to percussion at 
the base of the left lung. Considerable pus was 
noted around the upper pin hole in the ,right 
thigh. X-rays of the chest revealed some consoli- 
dation of the lung at the left base. The leucocyte 
count was elevated and cultures of the blood 
showed Staphylococcus aureus. Sulfathiazole 
therapy was instituted at the time of admission 
following which all blood cultures were sterile. 
Thoracentesis on the third and fourth hospital 
days yielded a turbid fluid which showed staphylo- 
cocci on culture. Later chest taps were sterile 
and surgical drainage was not necessary. In spite 
of chemotherapy the fever continued and it was 
not until adequate drainage of the right femur 
was established that the patient recovered. 

This case was especially interesting in that the 
staphylococcal empyema became sterile during 
sulfathiazole therapy. It is unusual for chemo- 
therapy to sterilize local lesions. In general, it 
may be stated that surgical drainage of the local 
abscess is necessary for recovery in most cases. 

In summary, then, these in vitro and clinical 
studies show that sulfathiazole is superior to 
sulfanilamide, sulfapyridine and _ sulfamethyl- 
thiazole in its effect against Staphylococcus aureus. 
When sulfathiazole is given to patients with 
staphylococcal bacteremia, the number of organ- 
isms in the circulating blood is decreased. This 
action is valuable in the prevention of metastatic 
abscess formation during the period of blood 
stream invasion. It has been pointed out?® that 
82% of all cases of staphylococcal bacteremia 
develop secondary lesions, and it is the develop- 
ment of these metastatic abscesses which can not 
be drained that determines the fatal outcome in 
the majority of instances. 


Infections of the Urinary Tract 


ULFANILAMIDE has been used extensively 
in the treatment of infections of the urinary 
tract, and has proved to be effective in the 
majority of instances.***° B. coli, the organism 
most frequently associated with this infection, 
has been found to be susceptible to high concen- 
trations of sulfanilamide. Other organisms which 
are not uncommonly the cause of these infections 
are B. proteus, B. lactis aerogenes, Streptococcus 
fecalis, and Staphylococcus aureus. Infections due 
to these organisms respond poorly to therapy with 
sulfanilamide. Further, Helmholz*! reports that 
Streptococcus fecalis is not affected by either 
sulfanilamide or sulfapyridine. 
In preliminary experiments sulfathiazole and 
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sulfamethylthiazole were found to kill small 
inocula of Streptococcus fecalis, Staphylococcus 
aureus, B. proteus and B. coli in urine.*! The 
growth of these organisms can also be inhibited in 
broth cultures.4* These results suggested that 
sulfathiazole might be useful in the treatment of 
infections of the urinary tract. 

Recently we made a study of 25 patients with 
infections of the urinary tract treated with sulfa- 
thiazole.1* Briefly, the study was conducted as 
follows. All samples of urine were catheterized 
in the females, clean-voided in the males. Speci- 
mens were obtained before treatment, two days 
after the institution of therapy, and at varying 
intervals thereafter. Cultures, a determination of 
the concentration of sulfathiazole, and a study of 
the urinary sediment were made on each speci- 
men. The majority of patients received two grams 
of sulfathiazole by mouth, followed by one gram 
every four hours. The total duration of treatment 
varied from four to 20 days. The level of free 
sulfathiazole obtained in the urine varied from 
32 to 456 mgm. per 100 cc. 

In order to evaluate further the efficacy of 
sulfathiazole therapy in these infections we made 
certain in vitro observations. These in vitro 
studies were carried out using as media the urine 
obtained before therapy and after two days of 
treatment. A 12-hour culture of the organism iso- 
lated previously was added to the two samples of 
urine and the degree of bacteriostasis followed 
during 24 hours’ incubation. In addition, a com- 
parative study of the action of the sulfonamide 
drugs in concentrations of 10 mgm, per 100 cc. 
was made on the organisms isolated from these 
patients. 


B. Coli Infections 


HERE were 20 cases of B. coli infections. 

Thirteen of these cases were classified as 
cured, in that the urine cultures became sterile, 
the temperature returned to normal, the urine 
became clear and all symptoms were relieved. 
The following case illustrates the typical response 
observed in the patients classified as cured. 

A 56-year-old woman entered with a history 
of dysuria of three weeks’ duration. On admission 
she had a chill, and examination at that time re- 
vealed tenderness over both costo-vertebral angles. 
The urine and blood cultures contained B. coii. 
The urinary sediment contained many leucocytes. 
The response to sulfathiazole therapy was indeed 
dramatic, some subjective improvement being 
noted in the first 24 hours. The temperature re- 
turned to normal, cultures of the blood and the 
urine became sterile and the number of cellular 
elements in the urine decreased. 

In vitro studies of this patient’s urine before and 
during therapy showed that the urine containing 
sulfathiazole was bactericidal. It was found that 
over 10,000 B. coli per cubic centimeter of urine 
were completely killed within 24 hours, whereas 
the organisms grew freely in the urine used as 
the control. This is the result observed in the 
majority of patients with B. coli infections when 
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the urine is studied before and during therapy 
with sulfathiazole. 

Comparative studies using sulfanilamide, sulfa- 
pyridine, sulfamethylthiazole and sulfathiazole in 
concentrations of 10 mgm. per 100 cc. against the 
various strains of B. coli isolated from these 
patients showed that sulfathiazole was somewhat 
superior. Similar results were obtained when 
B. lactis aerogenes was used as the test organism. 

Of the remaining seven cases of B. coli infections, 
five were classified as improved and two as failures. 
The five cases which improved under therapy 
were all complicated; two were diabetics, one had 
prostatic obstruction with an inlying catheter, one 
had a large non-functioning kidney, and another 
was insufficiently treated. All of these cases im- 
proved under therapy, but were not cured. The 
two cases classified as failures included one case 
of impacted ureteral caiculus and the other case 
was improving, when, following a genito-urinary 
procedure, he suddenly went into shock and died. 


B. Proteus Infections 


HERE were three cases of B. proteus infec- 
tions, two of which responded immediately. 
The third case had a supra-pubic cystostomy 
wound and multiple lung abscesses. Under therapy 
the urine became sterile, only to become infected 
again when he was removed from the hospital. 
The first case was admitted with an atonic 
bladder, flaccid paralysis of the left arm and leg 
and a left Horner’s syndrome. A _ definite 
diagnosis was not made, but the signs were thought 
to be due to a vascular lesion of the spinal cord. 
She was placed on tidal drainage until her forty- 
fourth hospital day when she regained function 
of her bladder. At times she ran a low-grade 
fever and complained of burning on urination. 
The urine contained many leucocytes and yielded 
B. proteus on culture. She was given two courses 
of sulfanilamide without apparent benefit. Two 
days after the institution of sulfathiazole therapy 
the urine became sterile and has remained sterile. 
Another patient, 70 years of age, had a vesico- 
vaginal fistula with symptoms of cystitis for many 
months. The usual forms of therapy failed to re- 
lieve her symptoms. She was given 0.5 gm. of 
sulfathiazole three times daily for one week. Her 
urine became sterile and all symptoms were re- 
lieved. 

In vitro studies using the organisms isolated 
from these cases demonstrated that sulfanilamide 
had little effect on the growth of B. proteus, 
whereas sulfathiazole caused marked bacterio- 
stasis. 


Staphylococcus Aureus Infections 


HERE were two cases of staphylococcus au- 

reus infections. In one case the urine became 
sterile, but the fever continued. Following drain- 
age of a perinephritic abscess the patient recov- 
ered. In the second case the urine was sterile on 
several occasions during therapy, and the number 
of leucocytes decreased in the urine. This case was 
complicated by pyonephrosis, megaloureters, and 
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multiple lung abscesses, and classified as a failure. 

Again, in vitro studies using urine as the media 
showed that sulfathiazole and sulfamethylthiazole 
caused marked inhibition or killing, whereas sul- 
fanilamide failed to affect the growth of staphy- 
lococci. 

In summary, then, sulfathiazole has been found 
to be effective in the treatment of infections of 
the urinary tract due to B. coli, B. proteus and 
Staphylococcus aureus. Some complicating factor 
was present in those cases which did not respond 
immediately. In vitro studies have demonstrated 
that sulfathiazole is more effective than sulfanila- 
mide against B. coli, B. lactis aerogenes, B. pro- 
teus, Staphylococcus aureus and Streptococcus 
fecalis. These results warrant further clinical trial 
of sulfathiazole in treating urinary infections. 


Miscellaneous Infections 


HE value of sulfathiazole in the treatment of 

other infections is not known at the present 
time. Sulfathiazole is reported to be as effective as 
sulfanilamide and sulfapyridine against hemolytic 
streptococci both in vitro and in the experimental 
animal.!*15-52.33 Tn one report, sulfathiazole in con- 
centrations of 1 mgm. per 100 cc. was found to be 
more effective against gonococci than other sul- 
fonamide compounds.'* Clinical reports concern- 
ing the use of sulfathiazole for the treatment of 
gonococcal infections are encouraging.** In vitro 
experiments have shown that sulfathiazole is 
slightly superior to sulfapyridine and sulfanila- 
mide against S. suipestifer and organisms of the 
typhoid-dysentery group.***° 


Conclusions 


ULFATHIAZOLE is rapidly absorbed from the 

gastro-intestinal tract and is rapidly excreted 
by the kidneys. Relatively small amounts of the 
drug are acetylated. Diffusion into pleural and 
ascitic fluids takes place readily, whereas diffusion 
into the spinal fluid occurs irregularly. 

Sulfathiazole causes less nausea, vomiting and 
hematuria than sulfapyridine; however, skin rash- 
es occur more frequently. 

Sulfathiazole has been used in the treatment of 
lobar pneumonia. The results compare favorably 
with sulfapyridine treated cases. 

Sulfathiazole therapy of Staphylococcus aureus 
bacteremia has given encouraging results. Ad- 
ministration of this drug causes an increase in the 
bactericidal action of the blood and decreases the 
number of circulating organisms. This action is 
most desirable in the prevention of metastatic ab- 
scesses during the period of blood stream invasion. 
Surgical drainage of the localized abscesses is es- 
sential for recovery. 

The use of sulfathiazole in the treatment of in- 
fections of the urinary tract has been found valu- 
able. It is the only sulfonamide compound which 
affects Streptococcus fecalis, and, in addition, it 
is probably somewhat more effective than sul- 
fanilamide against infections due to Staphylococ- 
cus aureus, B. porteus, B. coli and B. lactis aero- 
genes. 
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A concentration between 3 and 5 mgm. per 100 
cc. of sulfathiazole should be maintained in the 
blood in staphylococcal and pneumococcal infec- 
tions. In the average adult case an initial dose of 
two grams followed by one gram every four hours 
is sufficient to maintain such concentrations. In 
the treatment of urinary infections smaller 
amounts of sulfathiazole may be used. 


References: 


1. FossBrnper, R. F., and WaAtTER, L. A.: J. Am. Chem. 
Soc., 61: 2032-2033 (August) 1939. 

2. Lone, P. H., HaviLanp, J. W., and Epwarps, L. B.: 
Proc. Soc. Exp. Biol. & Med., 43:328-332 (Feb.) 1940. 

3. van Dyke, H. B., Greep, R. O., RAKE, G., and McKEsg, 
C. M.: Proc. Soc. Exp. Biol. & Med., 42:410-416 (Novem- 
ber) 1939. 

4. RHEINHOLD, J. G., Firpprn, H. F., and Scowarrz, L..: 
Am. J. Med. Sc., 199:393-401 (March) 1940. 

5. Sapusk, J. F., Jr., BLaxe, F. G., and Seymour, A.: 
The Yale J. Biol. and Med., 12:681-696 (July) 1940. 

6. Srok1nGcerR, H. E.: Proc. Soc. Exp. Biol. and Med., 
40:61-65 (January) 1939. 

7. Furpprn, H. F., Scowartz, L., Rose, S. B.: Ann. Int. 
Med., 13:2038-2049 (May) 1940. 

8. FINLAND, M., Lowe Lt, F. C., and Strauss, E.: N. Y. 
State J. Med., 40:1115-1122 (July 15) 1940. 

9. HaviLanp, J. W., and Lone, P. H.: Bull. Johns Hop- 
kins Hosp., 66:313-318 (May) 1940. 

10. McKesg, C. M., Rake, G., Greep, R. O., vAN Dyke, H. 
B.: Proc. Soc. Exp. Biol. & Med., 42:417-421 (Nov.) 1939. 

11. Lowe tt, F. C.: Personal Communication. 

12. LAwRENCE, C. A.: Proc. Soc. Exp: Biol. and Med., 
43:92-97 (January) 1940. 

13. Lone, P. H., and Briss, E. A.: Proc. Soc. Exp. Biol. 
and Med., 43:324-327 (February) 1940. 

14. HERRELL, W. E., and Brown, A. E.: Proc. Staff Meet. 
Mayo Clin., 14:753-758 (November 29) 1939. 

15. Carroti, G., Kappet, L., Jones, L., GALLAGHER, F. 
W., and DrRocco, F. W.: South M. J., 33:83-89 (Jan.) 1940. 

16. RAMMELKAMP, C. H., and SToNEBURNER, L. T., III: 
New Eng. J. Med. Accepted for publication. 

17. Huu, J. H.: J. Urology, 43:491-495 (March) 1940. 

18. WEISMAN, D., and Russet, H.: J. Ped., 17:31-37 
(July) 1940. 

19. Srrruine, W.C.: J.A.M.A.,115: 118-119 (July 13) 1940. 

20. Down, JAMEs: J. Missouri M. A., 37:358-360 (Aug- 
ust) 1940. 

21. Spink, W. W., and Hansen, A. E.: J.A.M.A., 115: 
840-847 (September) 1940. 

22. THORNHILL, W. A., Jr., Swart, H. A., and Reet, C.: 
J.A.M.A., 113:1638-1639 (October 28) 1939. 

23. GALEWSKI, S., and Stannus, H. S.: Lancet, 2:1067- 
1068 (November 18) 1939. 

24. Fenton, W. J., and Hopexiss, F.: Lancet, 2: 667-668 
(September 17) 1938. 

25. Kotmer,J.A.: Arch.Int.Med.,65: 671-743 (Apr.) 1940. 

26. RAMMELKAMP, C. H., and KEerer, C. S.: Proc. Soc. 
Exp. Biol. and Med., 43:664-668 (April) 1940. 

27. RAMMELKAMP, C. H., and KEErer, C. S.: New Eng. 
J. Med. Accepted for publication. 

28. Skinner, D., and Keerer, C.S. To be published. 

29. Rantz, L. A., and Keerer, C. S.: Arch. Int. Med., 
65:933-956 (May) 1940. 

30. HetmMuHo tz, H. F.: J. Pediat., 11:243-247 (Aug.) 1937. 

31. Hetmuo.z, H. F.: Proc. of Staff Meet. of Mayo Clin., 
15:65-68 (January 31) 1940. 

32. Bartow, O. H., and Hamsurcer, E.: Proc. Soc. Exp. 
Biol. and Med., 43:317-323 (February) 1940. 

33. Kine, J. T., and HENSCHEL, A. F.: Proc. Soc. Exp. 
Biol. and Med., 44:268-270 (May) 1940. 

34. Manoney, J. F., Wotcort, R. R., and VAN SLYKE, 
C. J.: Am. J. Syph., Gonor. and Ven. Dis., 24:613-621 
(September) 1940. 

35. LAwreNcE, C. A.: Proc. Soc. Exp. Biol. and Med., 
44: 162-165 (May) 1940. 

36. RAMMELKAMP, C. H., and JEWELL, M. L.: Proc. Soc. 
Exp. Biol. and Med., 45:169 (October) 1940. 





Pe 


= 





—_ ~~ Gund fad 


cE, 




















Vo . 10, No. 4 


Pathological Types of Goitre 


—The Characteristics and Results of 
Treatment— 


Norris W. GILLETTE, A.B., M.D., F.A.CS., 
Toledo, Ohio 


Fr NHE American Association for the Study of 
Goitre has classified goitre as follows: 
1. Smooth non-toxic goitre. 
2. Smooth toxic goitre. 
3. Nodular non-toxic goitre. 
4. Nodular toxic goitre. 

This simple but comprehensive classification was 
promulgated in order to bring some unanimity of 
opinion in the classification of goitre among the 
various groups interested in the subject. In no 
sense does it describe the pathological histology in 
the microscopical sections, but it does provide 
microscopical pictures which usually give an idea 
of the clinical entity. 

The smooth, non-toxic goitre suggests the en- 
demic or colloidal type which is so commonly pres- 
ent in the adolescent. 

The smooth, toxic goitre suggests either the en- 
demic type which has become toxic, or the typical 
exophthalmic goitre or Grave’s disease which is 
usually symmetrically enlarged unless complicat- 
ed with adenoma or cysts. 

The nodular non-toxic type suggests the non- 
toxic adenoma which is a simple adenoma super- 
imposed upon colloidal goitre before it has become 
toxic, which so frequently occurs, or the cystic or 
calcified goiter, while the nodular toxic goitre sug- 
gests the adenoma or the cystic goitre which has 
progressed far enough for toxic symptoms. 

If we wish, however, to exactly identify a goitre, 
we must look at the histological picture of it and 
by its microscopical appearance we can in most 
cases give a reasonably accurate estimation of 
what damage has been done to the patient and 
what the future would have been if the goitre had 
been left in situ. While different nomenclatures 
have been used by clinics, the best in my opinion 
is as follows: 

1. Simple goitre or endemic goitre indicating an 
early enlargement of the thyroid characterized by 
an increase in the size of the acini which are di- 
lated with colloidal material. The cells lining the 
acini are somewhat flattened due to the pressure 
of the colloid, but otherwise are unchanged. 

2. Adenomatous goiter is characterized by defi- 
nite adenomas superimposed upon a colloidal 
background and evolving out of it by hypertrophy 
of the acinal cells. This type of goitre may either 
be non-toxic or toxic. 

3. Grave’s disease or exophthalmic goitre pre- 
sents a picture, when the patient has not been 
treated with iodine, of papillary projections into 
the acini which are definite and unmistakable, but 
when iodine or its derivatives have been admin- 
istered the papillae will quickly smooth down so 
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that the picture is one of colloidal goitre and the 
diagnosis may be made by a simple small papilla. 
Since iodine is so frequently taken by goitre pa- 
tients we seldom see the textbook picture of 
Grave’s disease anymore. 

4. Grave’s constitution is a pathological picture 
of a type of goitre identified by the late Dr. A. S. 
Warthin. It consists of lymph nodules irregularly 
disseminated through the thyroid structure with 
lymph cells spreading from the nodes. In addition 
to this there is a generalized increase in lymph 
structure throughout the body. The colloid has to 
a great extent been replaced by cellular structure. 

5. Focal adenoma appears as broken up and ir- 
regular cellular tissues which are piled up into 
nodular areas and simulate microscopically col- 
loidal adenomas. This type of goitre is very prone 
to develop into malignancy. 

6. Riedel’s struma, struma lymphomatosis or 
Hashimoto’s disease which are to all intents and 
purposes the same, present the picture of a struc- 
ture markedly fibrous, containing few thyroid 
cells and evidencing clinically no increase in tox- 
icity and may even show a hypothyroidism. Owing 
to the fibrous structure which may contract and 
constrict, there may develop a marked stridor due 
to the pressure on the trachea. 

7. Malignancy usually develops from adenomas 
and the percentage is great enough to make it a 
real danger. Microscopically it can not be told 
from adenoma until it begins to spread outside of 
the thyroid capsule when it is recognized as such, 
or until it has already metastasized. Various types 
of malignancy are recognized, the commonest 
types being the adeno-carcinoma and the papil- 
lary carcinoma. The fact that carcinoma may be 
developing in any adenomatous goitre and is pres- 
ent in approximately one in 20 cases makes it 
a real danger to disregard the nodular goitre even 
if the toxicity is low. In endemic areas which are 
those containing little or no iodine in the soil, the 
normal thyroid begins to enlarge during the adol- 
escent period, the enlargement being due to an 
increase in the colloid in the acini. In spite of 
our immense amount of research no adequate 
reason for this is known. It is well known, how- 
ever, that small amounts of iodine taken in early 
childhood will to a large extent prevent the de- 
velopment of endemic goitre. It has been sug- 
gested that goitre is an infectious disease and the 
iodine acts by killing the organism of a parasite 
which is the etiological factor. Opposed to that 
is the view that iodine is necessary to the normal 
evolution of thyroid structure and production of 
the thyroid secretion or thyroxin which contains 
iodine. In any case the goitre started by the lack 
of iodine in the system. If iodine is administered 
in any form during the period of simple colloidal 
enlargement a definite reduction in the size of the 
goitre will usually ensue and if the treatment is 
continued carefully over a long period the cure 
may be permanent. As I stated before the ade- 
nomas develop out of the colloidal enlargement of 
the thyroid and in the beginning they are small 
and either non-toxic or relatively so. They may 
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continue quiescent over a long period of time 
until some infection, stress, strain, or physiological 
function activates them, or they may be toxic 
from the beginning. The administration of iodine 
to this type of goitre is fraught with some danger. 
The patient will appear to do well for a period 
and then we are suddenly awakened to the 
fact that all of the symptoms have returned with 
increased virulence. In the non-toxic type of 
adenoma which has lasted for years the iodine 
must be administered with great care. 

The most vivid example that I have seen of 
what iodine may do to a quiescent goitre was that 
of a man 70 years of age who had a very large 
nodular goitre which had only troubled him from 
a cosmetic standpoint. This goitre had been 
present for 30 years. He was a preacher in a small 
town and one of his parishoners advised him to 
take a patent drug advertised to cure goitre. 

This medicine contained a large amount of 
iodine. After taking it for two weeks he began 
to lose weight and within 40 days had lost 30 
pounds. His heart began to palpitate and he de- 
veloped all the signs and symptoms of a toxic 
goitre. 

The use of iodinized salt has undoubtedly cut 
down the incidence of goitre and it has also prob- 
ably activated some non-toxic goitres. The ap- 
pearance of a large number of small but very ac- 
tive goitres may be accounted for in this manner. 
The good, however, will far outweigh the evil. 
Kimball analyzed all of the brands of iodinized 
salt on the market to determine their iodine con- 
tent and found that there was a wide variation in 
them from their advertised content and that two 
much used brands contained only a trace of iodine. 
Due to overlapping it is, of course, impossible to 
tell the results of this deficiency in any community. 

The only excuse for operation of an adolescent 
or endemic goitre is pressure on the trachea or 
exceptionally for cosmetic reasons. The treat- 
ment of the endemic goitre patient with some form 
of iodine carefully regulated according to the re- 
action of the patient should be continued over a 
period of months or years if it remains non-toxic, 
or only mildly so. In the case of adenomatous 
goitre, however, the thyroid should be removed, 
first, because nearly all of them become toxic in 
time and early removal prevents damage to the 
heart, nervous system, and other body structures, 
and secondly because of the above mentioned dan- 
ger of malignancy. It must be noted that if the 
toxicity continues over a long enough period the 
damage that is done will be permanent and re- 
moval of the goitre will not repair the damage 
done. It only stops further damage. The opera- 
tive mortality in thyroidectomy is about 1% and 
in mildly toxic cases is very much less than that. 
Comparatively young patients with goitres giving 
a high metabolic rate will stand operation much 
better than will older patients with a much lower 
metabolism, but of long standing. Those patients 
who have had a nodular goitre for a long period 
of years even though their toxicity seems only 
moderate must be handled with great care. They 
are the ones in whom the heart reserve has been 
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Distribution in years of pathological types 


used up and who will not stand even a mild thy- 
roid storm. 

Exophthalmic goitre, which is a misnomer 
inasmuch as only about 60% of these patients suf- 
fering from it actually develop an exophalmos, is 
usually an acute disease. It always becomes toxic 
within a year or two after its initial appearance 
and its virulence increases until death ensues or 
treatment by medication or surgery is instituted. 

The toxicity of this type of goitre is better 
controlled by the administration of iodine than in 
any other, but it can not be held in check by 
medication indefinitely or permanently except in 
occasional instances, unless the treatment is aug- 
mented by a marked reduction in the patient’s nor- 
mal activity. This type of goitre occurs at any 
age. It is rare in early youth, but does occur in 
very young children. My youngest patient of this 
kind was six years of age, but Grave’s disease had 
been seen within the first year of his life. It is 
not endemic and may occur in any locality. Sur- 
gery should be instituted early in order to avoid 
the constitutional ravages of the disease which in- 
evitably follow if the disease is left untreated. A 
survey of statistics offered by other clinics and 
also of my own cases indicates the necessity for 
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Contrast of duration of goitre before toxicity to 
duration of toxicity 


secondary operations in at least 10% in these 
cases, and one case has been reported that was 
operated eight times within a few years. 

Grave’s constitution of Warthin appears to have 
much the same characteristics as exophthalmic 
goitre with regard to control by iodine and recur- 
rence. 

Undoubtedly both are constitutional diseases 
to a greater extent than are other types of goitre. 
The dangers of operation are somewhat lessened 
in them in that they are acute diseases and are 
apt to come to operation before their toxicity has 
destroyed the strength of the heart. 

Riedel’s struma, struma lymphomatosis of Hash- 
imoto’s disease, has a very hard feel. The thyroid 
may be only moderately enlarged and is very 
firmly attached to the trachea. It should only be 
operated when pressure symptoms appear. The 
thyroid cells have been replaced by fibrous struc- 
ture to a great extent and the removal of any 
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of the thyroid gland only further reduces the 
amount of thyroxin secreted into the blood stream 
and will throw the patient into a myxoedema 
necessitating the administration of thyroxin for 
the remainder of the life of the patient. If the 
pressure becomes too great the thyroid isthmus 
can be split, relieving the constriction, but if 
there is no pressure it should be left to its own 
devices to avoid subsequent hypothyroidism. 

Malignancy of the thyroid is as dangerous as in 
any other part of the body. In its early stages its 
presence is usually marked by a nodular enlarge- 
ment which simulates adenoma of the thyroid, 
but the nodules may be small and difficult of de- 
tection. The signs and symptoms of goitre ap- 
pear in various stages of intensity. Malignancy is 
seldom seen in simple hyperplastic or endemic 
goitre until such time as nodules appear. The 
patient may pay little attention to the enlargement 
or actually not realize that nodules are present 
until the malignancy has developed in them and 
started to break through the membrane or capsule. 
Four percent of my nodular goitres have been 
demonstrated to be malignant under most care- 
ful pathological examination. These have been 
undiagnosed for the most part as there is no 
method of distinguishing between a nodular goitre 
and a nodular malignancy. Even if there are no 
evidences or metastases or direct extension the 
papillary types are very apt to recur, probably 
from the few cells that are left after the sub-total 
thyroidectomy has been performed. 

Unfortunately even at operation frequently the 
malignancy can not be detected and it is demon- 
strated after the laboratory has gone through the 
gland. It is then necessary to either re-open the 
neck and do a total thyroidectomy and then to 
administer deep x-ray therapy treatments or to 
rely entirely on deep x-ray therapy treatments to 
eradicate whatever cancer cells may still be 
present. When it is demonstrated that the car- 
cinoma is of the adenomatous type and the opera- 
tor is certain that all of the nodules have been 
removed x-ray treatments should be administered 
with the expectation that a cure will follow pro- 
vided that direct extension through the capsules 
has not already taken place. 


HE treatment of colloidal goitre in our hands 

has been moderately successful provided it 
was started early enough in life. Most of these 
parenchymatous goitres appear shortly after pub- 
erty and treatment should be continued from 
their first appearance until no further sign of 
enlargement is present. This may be over a period 
of from 10 to 15 years, and the administration of 
iodine at regular intervals during the years will 
keep the gland under control. After the patient 
has reached her middle twenties and if the goitre 
is still present further iodinization will be of little 
value. Usually the treatment is stopped too early. 
A very common history is for the patient to say 
that she had a goitre at the age of 15 or 16, which 
disappeared after a year of treatment, but that 
now that she has arrived at the age of 30 she again 
notices an enlargement of the neck which is nodu- 
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lar. Actually what has happened is that the 
goitre has never disappeared, but has been mod- 
erately quiescent and adenoma either diffuse or 
discrete has slowly developed. 

In this colloidal type of goitre long continued 
treatment would have in most cases completely 
eradicated the disease. We have patients whom we 
have treated in this manner over many years in 
whom no signs of adenoma have ever made their 
appearance. Under no circumstances do we ad- 
vise a thyroidectomy for simple goitre unless 
pressure signs develop, or the goitre has become 
so prominent that its appearance annoys the in- 
dividual. The appearance of toxicity is evidence 
that adenomas have developed in the gland and 
these have become active. It is my belief that all 
adenomas should be removed. They all become 
toxic eventually. Before damage has been done 
to the heart and nervous system the operation is 
without much danger. The danger comes in wait- 
ing until the toxicity is well advanced and the 
heart reserve is dissipated. Except for some 
peculiar bizarre thing which may occur subse- 
quent to any operative procedure a thyroidectomy 
at an early stage is as danger free as any other 
operation. Therefore as soon as an adenoma is 
evident, thyroidectomy is indicated. 

In Grave’s disease, which is acute and fulminat- 
ing in character, we have a problem which is to 
some extent different from that of toxic adenoma. 
In quiescent adenoma the administration of iodine, 
as I have mentioned, may be attended with dan- 
ger, but this is not true of Grave’s disease. Iodine 
can be given in large and continuous doses over 
a long period of time. It may in certain instances 
control the virulence of the goitre. On the other 
hand the goitre usually continues to increase its 
toxicity in spite of the iodine, but this increase in 
toxicity is not the result of iodine administration. 
This is the type of goitre which will recur in from 
5 to 10% of all cases, and the operation should be 
as nearly a complete thyroidectomy as possible 
without doing a total ablation. These patients will 
not be thrown into hypothyroidism if a few cells 
are left on the posterior capsule. 

It must be noted that exophthalmos occurs in 
only about 60% of the cases of Grave’s disease. 
Therefore, we may not rely on this diagnostic 
symptom alone for determination of the amount of 
thyroid structure to be removed. A better crite- 
rion is that of chronicity. 

If the goitre is smooth and toxicity has appeared 
shortly after its appearance, it is probably of the 
hyperplastic type, and should be treated as such. 
Thyroidectomy is still the best treatment that we 
have for Grave’s disease. There may be improve- 
ment at times during the course of the disease 
without operation, but a relapse almost inevitably 
follows which will be worse than the first attack. 
X-ray at times will give some moderate control, 
but will not cure. It should only be used in pre- 
paration for operation. Grave’s constitution 
should be treated as Grave’s disease. While it is 
not fulminating as Grave’s disease, it is much 
more so than toxic adenoma. Fetal adenoma is of 
long duration and may be non-toxic for many 
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years. As it is nodular in appearance it may not 
be distinguishable from simple adenoma and it 
should be removed when the adenoma first de- 
velops. The removal is not attendant with recur- 
rence. Left alone it is prone to become malignant. 
It is interesting to note that goitre may be present 
for a varying period of time, before toxicity oc- 
curs. Frequently it is quiet for many years. I re- 
cently saw a woman 101 years of age with a large 
calcified goitre in her neck. From the history 
it had been moderately toxic rather early in life, 
had become calcified and for the last 50 years of 
her life had not been troublesome. A careful 
analysis of the histories of the patients coming to 
operation shows that after toxicity once occurs 
the patient will come to operation within a period 
of 2.5 years. That is to say that the patients will 
stand goitre for any length of time, but will not 
endure the nervousness and heart trouble caused 
by thyrotoxicosis more than an average of 30 
months. 

The size of the goitre has nothing to do with its 
toxicity. A large goitre filled with colloid or 
cystic in character may be relatively non-toxic, but 
a small goitre in which the cells have hypertro- 
phied into the acini may be hardly palpable and 
yet evidence toxicity of the most virulent type. 

I have brought to your notice this classification 
of goitre with the hope that by doing so some aid 
will be given in the treatment of these cases to 
those of us who are not specializing in the care 
of goitre cases, but who see them at more or less 
frequent intervals. The following questions are 
frequently asked me: “When should I give iodine 
with the hope of improving the patient, and when 
is it dangerous to administer?” “What cases should 
be operated, and what cases can safely be treated?” 
“How can I distinguish one type of goitre from 
another?” It is these questions in part that I have 
attempted to answer. 


Evaluation of Head Lesions 


Leopotp Vaccaro, M.D., F.I.C.S., 
Former Chief Medical Adviser, Pennsylvania 
Department of Labor and Industry 


CALP—Ordinarily, lesions of the soft parts of 
~ the head are not very important from the 
standpoint of compensation unless they in- 
terfere with the function of the muscles of the face 
or cause definite pain and discomfort or reflex epi- 
lepsy. 

Loss of hair following extensive scarring of the 
scalp, is subject to disfigurement awards. It is to 
be borne in mind that any operative trauma or in- 
jury to the nerve fibers, may result in alopecia. 
There may be localized neurotrophic alterations 
together with involvement of the sebaceous and 
follicular glands. 

INJURY TO THE Bony Structure — Fractures of 
the skull are of a serious nature because they may 
involve the brain tissue or its coverings. It is not 
unusual for individuals having the bones badly 
traumatized to resume work without any after ef- 
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fects, especially where there are no depresesd frac- 
tures or osseous comminution. The fractures may 
be linear, single, multiple or comminuted or there 
may be bone ablation. 

Compression may result from the presence of 
bony fragments, laceration of the meninges or 
lesion of the brain substance proper. Fistulas may 
result from the presence of foreign bodies, follow- 
ing explosion, sequestra, trephining of the skull or 
periostitis. Their importance depends on compli- 
cations within the cranium which determine the 
prognosis. 

Constitutional disease such as syphilis or tuber- 
culosis may have an important bearing in the mat- 
ter of localization, resulting in chronic osteitis of 
the vault following a trauma. Loss of osseous sub- 
stance of the skull which is not amenable to a 
plastic operation and exposes the brain tissue to 
additional trauma, together with changes in the 
brain coverings, may result in headache and dizzi- 
ness, preventing the worker from working in any 
hazardous occupations. While the symptomatology 
may be entirely subjective, it may be justified by 
the new anatomical deficiency and injury. Partial 
epilepsy and mental manifestations may follow. 
Partial disabilities of these bony breeches range 
from 50% to 100%. Where there is no loss of sub- 
stance but only headaches, the disability may be 
computed on the basis of 20%. Where there is 
simply vertigo without falling, 25% loss of earn- 
ing power may be considered. 

Cases following trephining of the skull are ex- 
tremely variable particularly if adjusted with a 
protective plate, although these subjects are un- 
questionably limited in their full activities, whe- 
ther in the factory or ordinary life. They should 
be awarded no less than 30% to 50% partial dis- 
ability. 

LESIONS OF THE CRANIAL Nerves — The cranial 
nerves may be directly damaged by a bony par- 
ticle, stretched or compressed by a fracture; or 
they may be severed at their origin or compressed 
by a hematoma. The result is usually paralysis. 

The nerves most frequently injured are the 8th, 
7th, 6th, 4th and 3rd. The optic nerve is rarely 
injured. They may be directly contused or some 
destructive process may damage them at their 
root, course or point of exit. In the case of the 
auditory nerve, there may be damage in the laby- 
rinthine terminations. This nerve is involved in 
injuries of the middle ear. 

Optic neuritis may result from indirect fractures 
of the orbital parietes. In facial palsy when it ap- 
pears immediately, the facial nerve is usually in- 
jured during its interosseous course. If the paraly- 
sis occurs a few days following the fracture, it may 
be ascribed to a blood collection which has subse- 
quently organized or to callus formations of the 
fracture. 

Facial paralysis may also have a central origin 
due to contusions of the brain proper, independent 
of any fracture. Facial palsy should be awarded 
from 30% to 40% partial disability and at least an 
additional 50 weeks for disfigurement. Paralysis 
of the 5th or trigeminal nerve should be compen- 
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sated to the exten of 20% to 30%. The remaining 
four pairs of nerves; the 9th or glossopharyngeal, 
10th or vagus, 11th or accessory and 12th or hypo- 
glossal, produce a varied clinical phenomenology 
due to the particular paralysis involved. The var- 
ious syndromes include paralysis of the vocal 
chord, of the tongue, the trapezius and the sterno- 
cleido-mastoid. Ordinarily, in compensation prac- 
tice, such injuries are not common but they occur 
more frequently in war surgery. Awards for these 
last four nerves range from 30% to 40% partial 
disability. 


Brain Injuries 


RAUMATIC Cerresrat Concussion, CONTUSION 
AND ComPrREssion—lIn order correctly to evalu- 
ate head injuries in relation to the consequences, 
an accurate history must be obtained of the signs 
and symptoms immediately following the injury. 
There are two clinical periods to be considered; 
the syndrome of shock and the manifestations of a 
period of consolidation which indicates exactly the 
nature of the organic lesions produced by the 
trauma. 

The usual phenomena encountered in brain in- 
juries are, concussion, contusion and compression 
of the brain. 

The concussion has been limited to those cases 
which do not show the clinical syndrome of cere- 
bral pressure. The mechanism of concussion is 
not, as yet, very clear. It is ordinarily conceived 
to result in a violent agitation of the cerebral mass 
whose cohesion and consistency is very slight. This 
jolting is usually caused by direct injuries of the 
head or by violent dislocation of the whole body. 

Concussion is characterized essentially by im- 
mediate unconsciousness. The patient may be in 
a deep coma or can be aroused. The symptoms of 
shock such as rapid pulse, low blood pressure and 
general absence or diminution of reflexes, are 
present. Headache, vertigo, nausea and vomiting 
with partial or total loss of memory relating to the 
events of the injury, are often present. The sever- 
ity and duration of the symptoms are most vari- 
able. In mild cases, recovery occurs after a brief 
interval. In more severe cases, the victim may be 
left for a time incapacitated both physically and 
mentally. In still more severe cases, profound un- 
consciousness may persist for hours and the re- 
action to external stimuli may be entirely abol- 
ished. 

In the latter type of cases, there may be micro- 
scopic contusions and petechial hemorrhages. The 
mortality in concussion has been variously esti- 
mated from 3% to 5%. The morbidity often pre- 
sents a picture of persistent headache, vertigo and 
the various types of mental disturbances which 
may last at least 10 days. Very few patients may 
retain these symptoms indefinitely and may be- 
come totally disabled. These cases formerly were 
classified as traumatic neuroses. Recently, the 
technic of ventriculography has been employed for 
both diagnosis and treatment. Spinal fluid with- 
drawals in 5 cc. amounts alternately injecting after 
each withdrawal of 5 cc. of air. From 80 to 100 cc. 
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of fluid is withdrawn and replaced by an equal 
amount of air so that the arachnoid spaces are 
completely filled. The patient is sent to the x-ray 
room without altering the position and horizon- 
tal and perpendicular plates are made, after os- 
cillating the head thoroughly so that the air is car- 
ried through all parts of the arachnoid space. The 
plates taken immediately after insufflation, usual- 
ly show the air blocked off from the region where 
the headache has been located. In most favorable 
cases, plates taken 48 hours after the insufflation 
of air show it to be evenly distributed through 
the subarachnoid space. Some authorities advise 
great care in selecting cases of lumbar air insuffla- 
tion because of unnecessary suffering. This method 
is not entirely free from danger although it may 
be satisfactory otherwise. 

Compression: This condition is the result of in- 
tracranial pressure. It is usually due to a hemor- 
rhage and unless relieved, in itself, will produce 
rapid death. It is ordinarily associated with ex- 
tensive contusion and laceration of the brain. 

Practically all cerebral traumas are accom- 
panied by an increase in intracranial tension com- 
pressing the cerebral vessels and resulting in ane- 
mia and death. There is increasing stupor and a 
definitely progressive increase in blood pressure 
and decrease in pulse rate. As the time of death 
approaches, there is stertorous and Cheyne-Stokes 
breathing. The temperature rises rapidly and re- 
flexes disappear and the patient becomes relaxed. 
The blood pressure rapidly falls to zero and respir- 
ation ceases. Death in cerebral injuries is often 
the result of compression of the medulla and the 
vital centers contained therein. Frequent observa- 
tions of the pulse rate, blood pressure and spinal 
manometer readings, are made. The mortality fol- 
lowing acute head traumas has been variously 
estimated from 30% to 40%. 

Contusion: From a purely clinical standpoint, 
contusion and concussion represent lesions of de- 
gree only and one cannot be present without some 
degree of the other. Contusion, however, tends to 
be progressive and to become localized. There are 
numerous petechial hemorrhages in contusion ob- 
served at postmortem examinations. There may 
be lacerations as well. The spinal fluid will usual- 
ly be blood stained. 

There are other conditions from which brain 
traumas must be differentiated such as apoplexy, 
hysteria, alcoholism, diabetic or uremic coma. In 
apoplexy, there is immediate hemoplegia and the 
face is distorted whereas in concussion, it is pallid. 
Furthermore, the loss of consciousness is not im- 
mediate in apoplexy as in the traumatic coma. In 
alcoholic coma there is the characteristic odor. In 
hysteria, the symptoms are obviously psychic. 
Coma due to uremia, is generally preceded by con- 
vulsions and is associated with subnormal temper- 
ature and Cheyne-Stokes respirations. The re- 
flexes are usually exaggerated. 

There may be other conditions, such as menin- 
gitis, acute poisoning from carbon monoxide or 
advanced syphilis but ordinarily, a close clinical 
scrutiny will make the diagnosis clear. Traumatic 
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shock is often associated with concussion as a con- 
sequence of head traumas. 

Head traumas terminating fatally or in recov- 
ery, are frequently brought before compensation 
courts and a true picture is often distorted by the 
parties at interest requiring the unbiased opinion 
of an impartial surgeon for a true evaluation. 

A case recently treated by me presented a diag- 
nostic problem and is illustrative of the sympto- 
matology of concussion, contusion and compres- 
sion of the brain with a clinical picture of apo- 
plexy in the absence of a definite traumatic factor. 
The patient was a white male, 57 years old, ple- 
thoric and addicted to alcohol. The history given 
was that on a Sunday night he was brought home 
in a state of intoxication. He was put to bed and 
seen by two general practitioners and a consultant 
who made a diagnosis of cerebral apoplexy on the 
basis of immediate hemiplegia and a distortion of 
the face, together with a semi-comatose state. The 
patient had always been healthy and his alcohol- 
ism was not doubted. 

I saw this patient three days after the cerebral 
accident but could find no evidence of a head in- 
jury. He was very restless, the left pupil was 
dilated and his tongue was protruding to the 
left. He was partially irrational, the pulse was 
64, respirations 22 and the temperature 98°. I 
transferred him to the hospital where a Roentgen 
examination of the skull revealed a fracture of 
the right side starting in the occipital bone near 
the margin with the parietal bone, passing through 
the lambdoidal suture and across the parietal 
bone. On that day about midnight, his temper- 
ature rose to 99°, pulse to 140 and respirations to 
40. By the second day, temperature had subsided 
to 97.4°, remained stationary and the respirations 
were 28. He had muscular twitchings of the left 
side and a distended abdomen. Soon after, he 
developed twitchings of the entire body every 
three to four minutes which increased in fre- 
quency to every two to three minutes with a weak 
pulse. This was in direct contrast to the previous 
eight hours when he felt well and was calm and 
rather happy at being hospitalized. The twitch- 
ings continued the following day and became 
typical Jacksonian seizures involving the entire 
left side of the body. He was given 5 gr. of sodium 
luminal intravenously followed by 5 gr. sodium 
amythal three hours later, also by the intravenous 
route, and a 10 cc. ampule of 50% glucose for 
dehydration. The condition progressed from bad 
to worse and an infusion of 10° glucose in 500 cc. 
was administered. The blood pressure and respir- 
ations were taken hourly. The blood pressure 
was never uniform but oscillated from 110/90 to 
98/66 while the pulse rapidly rose from 64 to 140; 
respirations to 46 and the temperature rose to 
102°. The pulse became gradually imperceptible. 
He developed Cheyne-Stokes respirations and 
died. 

Death occurred exactly seven days after the 
cerebral accident. The spinal fluid was almost pure 
blood. On admission to the hospital, the RBC were 
4,700,000, the wre were 15.000 and HG 95%, the 
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polys 75°o and the sL 25%. An autopsy performed 
disclosed a large extradural hemorrhage with 
numerous hemorrhages in the brain substance. 
Further investigation by the detective bureau 
disclosed that this man had been struck on the 
face in a brawl and had fallen, striking the curb. 
The culprit was held without bail. 

This case again demonstrates the correctness 
of the introductory statement that no head injury 
can be properly evaluated and diagnosed in rela- 
tion to its sequences unless an accurate history is 
obtained and the signs and symptoms immediately 
following the injury carefully observed. The 
physicians who examined this man previously, 
did not have a history of trauma neither did they 
have the cranial roentgenogram. Apoplexy, 
alcoholism, concussion, contusion, and compres- 
sion can be easily confused without the proper 
laboratory and x-ray studies and without a 
correct history of the injury. 


Intracranial Hemorrhages 


NTRACRANICAL HEMORRHAGES are ordinarily 

associated with the alcoholic or syphilitic 
vascular diseases which render vessels prone to 
spontaneous rupture and a generalized arteri- 
osclerotic hypertension. Traumatic intracranial 
hemorrhages may be extradural, intradural, in- 
tracerebral or intraventricular. The extradural 
hemorrhage occurs in the temporal region and is 
due to rupture of the middle meningeal artery 
as the result of a cross line or depressed fracture. 
This artery grooves the bone from the foramen 
spinosum to the longitudinal sinus. The squamous 
portion of the temporal bone is most frequently 
injured. When the middle meningeal artery is 
ruptured, the dura is gradually stripped from the 
bone and its many branches are successively torn. 
This increases the original hematoma. It is esti- 
mated that this artery is torn in 90% of the 
serious cranial injuries. 

The symptoms of compression arise gradually 
in direct ratio to the amount of bleeding. Com- 
pression develops gradually and is recognized by 
localized symptoms and as the cranial capacity 
is reduced by this continued hemorrhage, general 
symptoms appear. There is at first, restlessness 
followed by coma. If there is instantaneous loss 
of consciousness, this is due to cerebral edema. 
There is a free interval of consciousness. This 
lapse of time takes place between the external 
injury to the head and the appearance of the 
general symptoms from compression, particularly 
coma. The shorter the interval, the greater the 
danger. This period may last several hours or 
several days during which time there is no clear- 
cut clinical picture except, perhaps, slight head- 
ache. 

At times, the newly formed blood clot may so 
compress the middle meningeal artery as to 
actually arrest bleeding. Again, this coagulum may 
become detached and the hemorrhage resumed. 

Besides restlessness and coma as previously 
alluded to, the behavior of the pulse is very im- 
portant. It is slow, full and bounding. When its 
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rate and force are altered, there is distinctive 
danger. As the intracranial hemorrhage increases, 
the pulse becomes more rapid and more thready 
with a drop in blood pressure. A similar course 
is noted by the respiratory curve. When the intra- 
cranial pressure is under control, the respirations 
are slow and regular. When compensation breaks, 
they become labored, shallow and irregular and 
the Cheyne-Stokes respiration eventually appears 
indicating a very grave prognosis. The behavior 
of the temperature curve is also important. As 
long as it remains normal, or below 102°, it is 
relatively safe but as it rises, it indicates a bad 
outlook. 

Vomiting of frequent repetition and explosive- 
ness, points to marked intracranial pressure and is 
found in the earlier stages of compression. Papil- 
loedema or enlargement of the veins, with hazi- 
ness on the inner margin of the disc, appears 
after a day or two. 

As the blood is reabsorbed, there is a diminu- 
tion of internal pressure and therefore a reduc- 
tion of the papilloedema. At any rate, an 
ophthalmoscopic examination should be made. 

Of all the signs of localized injuries to the brain, 
the most important is hemiplegia. It may follow 
direct injuries, extradural hemorrhages, con- 
tusion of the brain substance or intracerebral 
hemorrhage or edema. The resulting paralysis 
is in direct ratio to the intracranial pressure. A 
depressed fracture does not necessarily result in 
high intracranial pressure, depending largely on 
the extent of injury to the brain substances. 

Extradural or subdural hemorrhage may be as- 
sumed when the paralysis appears first in the 
face, then arm and later the leg. A direct con- 
tusion or intracerebral hemorrhage usually results 
in paralysis of the entire side. 

There is also progressive loss of sensory func- 
tion from face to arm, to leg. The convulsions 
resulting from intracranial pressure are usually 
Jacksonian in type when the motor area is in- 
volved. 

When other lobes are affected, the convulsions 
are less frequent and less characteristic. When the 
deep reflexes are exaggeratd, the cerebral lesion 
is assumed to be on the side opposite to the 
hemiplegia. 

A positive Babinski test bilaterally indicates a 
lesion to the brain stem or a lesion involving both 
motor tracks of the brain. 

The injuries to the cranial nerves have pre- 
viously been covered. There may be loss of smell, 
blindness, deafness or other disturbances pertain- 
ing to the. particular function of the involved 
cranial nerves. 

Cases of cerebral occlusion or thrombosis with 
a distinctive history of head trauma or contra- 
coupe, often come before compensation courts 
for ajudication. The lay referee is naturally be- 
wildered by the conflicting medical testimony 
presented by the plaintiff and defendant. The 
contradictory medical opinions further confuse 
an already complex and puzzling picture of head 
lesions. 
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One of my recent cases concerns a barge captain, 
60 years old, who gave a history of being struck 
on the right side by an iron bar while winding 
a hawser around a capstan. He suddenly exper- 
ienced a terrific roaring in his head and shortly 
thereafter noticed a weakness of the right arm 
and leg. He held on with the left hand to keep 
from falling. Next he seized a plank and laid it 
on the barge extending it to the dock. As he 
jumped three feet from the barge to the dock, 
he collapsed and became aphasic and was brought 
into the accident ward with a flaccid paralysis of 
the right side of the body and face. The reflexes 
were weak bilaterally, the arteries firm and the 
blood pressure 170/90. It was not determined 
how soon after the jump, he developed hemiplegia 
and whether or not it was accompanied by loss 
of consciousness. It was stated that two days 
prior to the occurrence of this vascular accident, 
he felt dizzy and early in the morning, or about 
four hours prior to the occurrence of this vascular 
crisis, he felt sick. 

A neurological examination revealed that he 
was definitely aphasic with both receptive and 
expressive difficulties. He was irrational, express- 
ing himself and showing evidence of mental con- 
fusion. He did not appear anxious or depressed 
and was almost elated. There was no marked 
rigidity or Kernig’s sign. The fundi were visual- 
ized and showed only sclerosis. The pupils were 
irregular and responded moderately to light. He 
had a right central facial palsy and deviation of 
the tongue to the right. No other cranial nerve 
abnormalities were noted. The right abdominal 
reflexes were unattainable. He had a complete 
flaccid paralysis of the right arm and leg; the 
tendon reflexes were bilaterally diminished more 
so on the left than on the right. There was a good 
Babinski sign on the right and a suggestion of 
right hemi-anesthesia to pin-prick. 

The diagnosis was made as occlusion of the 
branch of the left sylvian artery accompanied by 
considerable edema of the brain or considerable 
vascular changes in the right hemisphere of the 
brain. The etiological diagnosis was vascular 
arteriosclerotic or luetic. The Kolmer comple- 
ment fixation—reaction, the Wassermann and the 
spinal colloidal gold reactions were negative. The 
spinal tap showed a pressure of 120-170 mm. of 
water. The first tube of 1 cc. was clear. The second 
tube of 2 cc. was also clear. The third tube would 
not flow, so 3 cc. were aspirated and found to be 
bloody. An additional 1 cc. was allowed to flow 
out by artificial pressure and was less blood 
tinged than the first tube. 

Two weeks after this cerebral accident the 
patient had definitely improved and his speech 
had become almost intelligible. He was discharged 
one month after admission, at which time his 
vocal center worked fairly well and he appeared 
quite affable and cooperative. His blood pressure 
was 144/70 on discharge, and he had a systolic 
murmur and hemiplegia. 

The question of cerebral hemorrhage and en- 
suing hemiplegia due to trauma on the right side 
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of the body, was strongly emphasized by the 
claimant’s attorney. When it was proved that the 
patient did not have any head lesion on the left 
side, the question of a sudden rise of blood pres 
sure, due to a possible, but not proved, fall, was 
advanced as the cause for rupture of the syivian 
artery. 

This case did not present an alcoholic or 
syphilitic vascular disease but did have a gener- 
alized arteriosclerosis and hypertension. There 
was no history of immediate unconsciousness, and 
the symptoms developed gradually pointing very 
clearly to thrombosis or occlusion of the left 
sylvian artery. 

This case is an example of the medical legal 
riddles which the medical expert is often called 
to elucidate and evaluate for the compensation 
court. 


Traumatic Abscess 


T IS estimated that about 50% of the brain 

abscesses are due to trauma. They may result 
from penetrating wounds such as gun-shot lesions, 
skull fractures, and fissures of the cranium. 
Trauma without a solution of the continuity of 
tissue, may give rise to an intracranial abscess. 
Rupture of the tympanum, otitis media, or mastoid 
disease may be frequently a cause. 

The softening of the brain tissue following 
occlusion of a cerebral blood vessel, offers a 
favorable field for a pre-existing or secondary 
infection. A blow on the head may be followed 
with an abscess a few weeks or months after. 

The traumatic origin of an abscess should not 
be difficult to determine if there is a history of 
laceration of the scalp or a fracture, but it is 
often impossible to make a correct diagnosis be- 
cause in the beginning, the symptoms preceding 
localization and compression, are not very clear. 
The site of the trauma and the absence of other 
non-traumatic causes, should be taken into ac- 
count. Abscesses are frequent in patients suffer- 
ing from middle ear diseases followed by throm- 
bosis of the lateral sinus. An abscess may be 
circumscribed and encapsulated. Ordinarily it 
develops slowly and without symptoms and, often, 
a long time after a head wound has healed. It is 
hard to differentiate it from meningitis from 
which it is often derived either by direct continuity 
or through the blood stream. 

One of my cases was a man 33 years of age, 
an electrician by occupation. One night he was 
asked to examine a grinding machine which was 
out of commission. He opened the coil box and 
claimed to have been affected by its peculiar 
odor. Ten feet away he collapsed and was found 
unconscious. He was immediately taken to a 
hospital and the following morning was discharg- 
ed. An x-ray taken of the skull showed no evi- 
dence of fracture or structural intracranial 
changes. He was again seen three days after, 
when he showed a change in personality and 
mental confusion. One week later, he became 
comatose and was admitted to the hospital for 
study. On admission, he appeared in a somewhat 
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semi-comatose state, slightly restless, pallid and 
cyanotic in the lips. He could be aroused with 
effort and mumbled about a headache of three 
days duration which was never experienced be- 
fore. His record as a worker was excellent; he 
had worked for a number of years without any 
lost time. The pupils were equal and reacted 
normally to light and accommodation. The blood 
pressure was 136/78. The reflexes were normal 
but the pulse was slow, very much like a cerebral 
pulse. The heart, lungs, abdomen and extremities 
were negative. The blood count showed 14,800 
leucocytes, RBC 5,000,000 polys 88°, lympho 69%, 
mono 37%; blood sugar 86, urea 14, creatinin 1.4; 
urine negative. A cardiograph showed sinus brady- 
cardia with no conduction defect and no axis 
deviation. The spinal fluid was clear with 500 mm. 
of pressure. There was a slight increase in sugar 
reduction. There was a white cell count of 50 and 
a plus globulin. There was no history of ever 
having any apoplectic seizures or any similar 
spells. The blood Wassermann and Kahn were 
negative. 

On the second day he refused to respond and 
was still semi-conscious. He had a beginning 
catatonic stupor involving the muscles below the 
axilla and the shoulder region. The upper extremi- 
ties below the axilla were not involved. He had 
mild muscular twitchings with slight movements 
of the extremities more marked on the right side. 
The right pupil was about twice the size of the 
left. He exhibited definite convulsive seizures, 
was unconscious and had respiratory difficulty. 
The blood pressure dropped to 120/86, the pulse 
was irregular. He expired on the seventh day 
after admission to the hospital. 

In this case the neurological and eye ground 
status were negative. Autopsy revealed a horse- 
shoe abscess involving the temporal and parietal 
lobes with a thick inflammatory capsule and 
yellow-greenish pus. Since the abscess involved 
the silent region of the brain, no definite pre- 
necropsy diagnosis of the brain abscess had been 
possible. His temperature had been constantly 
subnormal. 

The relationship between the fall and the sub- 
sequent death could not be definitely established; 
neither could any other cause be determined since 
a complete physical examination, including the 
ear, showed no abnormalities. 


Traumatic Meningitis 


HIS may be caused by a hematoma follow- 

ing a simple contusion, infection reaching 
it by the blood stream or by direct continuity. It 
may be secondarily due to an osseous necrosis of 
the damaged cranial plates. Meningitis can also 
follow a contusion at a distant point which has 
been subsequently infected and the germ carried 
to the meninges by the hematogenous route. 

If the meningitis is tubercular it may have lit up 
an old focus which was either calcified or caseated. 
In this case, trauma is considered to be directly re- 
sponsible for the aggravation of a pre-existing 
condition. 
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Injection Treatment of Hernia 


FrepDERICK W. Stospe, M.D., F.A.CS., 
Chicago 


HE objectives sought for in curing a hernia 
are the eradication of the sac and strengthen- 
ing of the wall. Surgery has the distinct ad- 
vantage in that the field is laid bare exposing the 
pathologic anatomy and allowing, after the ex- 
cision of the sac, the use of whatever method is 
indicated to strengthen the wall. The injection 
method offers as a substitute either an agglutina- 
tion of the walls of the sac or a fibrous constriction 
of the tissues surrounding the sac especially at its 
neck. Neither in obliterating the sac nor in 
strengthening the wall can the injection method 
approximate the results obtained by direct sur- 
gical attack. 

The injection method, however, has definite 
advantages when viewed from the standpoint of 
mortality and complications. The surgical mor- 
tality is about 1% whereas the mortality by the 
injection method is so low that it is almost neg- 
ligible. The complications inherent to any oper- 
ation are singularly absent in injection therapy, 
serious complications being exceedingly rare, as- 
suming, of course, that the correct technique is 
used. 

The injection method, moreover, has a greater 
range of applicability to the profession because 
although requiring skill, training, and care, it can 
be used by a far greater number of physicians 
than the operative method because it is essentially 
a much simpler procedure. 

There are many contra-indications to the injec- 
tion method but it can be used in many instances 
where surgery is contra-indicated as in the aged 
and infirm or in those who have serious constitu- 
tional ailments. Its use as a palliative measure 
with truss-wearing merits emphasis. The treat- 
ment of individuals with relaxed rings and poten- 
tial hernias constitutes a field for the injection 
method which has many potentialities not yet ade- 
quately explored. In elderly men the frequency 
of flare-ups following postoperative catheteriza- 
tion in latent prostatics, followed by definite clin- 
ical prostatism suggests caution as to routine oper- 
ation in this age group. Truss-wearing plus in- 
jections may be preferable here. 

The high recurrence rate of the injection method 
constitutes a very serious drawback. The writer 
feels that if the truss is worn only six months the 
vast majority of the patients will have sufficient 
absorption of the fibrous tissue so that a beginning 
recurrence will take place although the patient 
may not be aware of it until later. The only way 
a high recurrence rate can be avoided is by wear- 
ing the truss indefinitely together with periodic 
re-injections. 

This constitutes a very definite disadvantage 
because most individuals do not like to wear a 
truss indefinitely. 
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Most qualified observers of experience with the 
injection method have found that their initial op- 
timism is very markedly tempered by the passing 
of time and as a result they are narrowing their 
indications for its use. This indicates that the 
present trend is reducing its use as a curative 
measure but increasing its use as a palliative 
measure. 

From the standpoint of local results surgery 
remains the method of choice but the injection 
method has certain attractive features when used 
according to its restricted indications. 





The Nurse in Industry 
—Relationship to the Phystcian— 


STANLEY J. SEEGER, M.D., 
Milwaukee, Wisconsin 


HE industrial nurse is part of the health 
and safety program of industry and her 
duties include all nursing services which 
promote the health of workers. These are not only 
the usual first aid measures and nursing care, but 
also the important duties connected with the con- 
trol of those factors which cause illness, fatigue 
and reduced productivity. In discussing the nurse 
in industry there is need for a concept of her 
position which is broader than that usually held. 
Most people think of industrial nursing as con- 
fined to first aid in large manufacturing plants, 
but surveys such as that made by HELEN LEHMAN 
in Cleveland show that this is not correct. Some 
of the best work of the industrial nurse is done in 
organizations where there is no manufacturing. 
In giving consideration to the problem of physi- 
cians and nurses in industry it must be realized at 
the outset that, contrary to the usual belief, most 
workers are employed in small plants. A majority 
of workers, 80%, work in groups of less than 100, 
and 97% work in groups of less than 250. In- 
dustrial physicians may be classified as those who 
are full-time in one plant, those who are on part- 
time in one or more plants, and those who are on 
call. 

This grouping may also be applied to nurses. 
It becomes apparent that the difficulties of estab- 
lishing relationships and of coordinating activities 
will reside in those activities which are centered 
about the small plant rather than those of the 
large manufacturing establishment. In large plants 
with full-time medical direction the duties of the 
nurse are largely clinical duties and the scheme 
of organization of the establishment will define 
her ethical relationships with physicians. In the 
small plant the nurse will find that a restriction 
of her duties to the clinical type of service will 
not justify her employment, and the necessity of 
well understood and well defined medical con- 
tacts and supervision is most needed in this par- 
ticular field. If the physician’s concept of indus- 
trial nursing is based purely on ideas of clinical 
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nursing obtained in hospital practice, the nurse 
will find it difficult to fulfill all of the possibilities 
in the industrial field. In order properly to de- 
velop the possibilities of nursing services in in- 
dustry, the nurse should be trained in sanitary 
inspection and supervision and employment ac- 
tivities, in the maintenance of legal requirements 
of health control, in safety supervision, in recrea- 
tional programs and in the safeguarding of con- 
ditions connected with eating facilities. Her value 
in the small plant is proportional to her ability 
to take responsibility for other than usual clinical 
activities. 

This definition of the place of the nurse in indus- 
try is somewhat extended because it serves as a 
basis for discussing her relationships with the 
physician. Because of the fact that nurses are 
often employed through non-medical personnel 
management in plants, the medical contacts are, 
in many instances, of a casual nature. The neces- 
sity of establishing the proper liason between the 
medical profession and the large body of nurses 
now practicing in small industry with relatively 
little medical supervision is obvious. As this field 
of nursing endeavor develops, the need for medi- 
cal supervision will become more and more ap- 
parent. As is true throughout industrial medical 
practice, the advances of scientific and industrial 
processes have, in many instances, outstripped the 
organization which we have perfected to make 
this knowledge of practical value to the workers. 
Through programs such as this, various profes- 
sions concerned with the health of workers have 
an opportunity to present the problems with 
which they must deal, and gain from the discussion 
a more satisfactory answer to the problems of 
medical control of nursing services in the small 
industry. 


HE National Organization of Public Health 

Nursing has outlined the qualifications of the 
industrial nurse in a most satisfactory manner. 
The problem of training nurses to meet the re- 
quirements demanded in this exacting field has 
been the object of study of various groups in- 
cluding the National Organization of Public 
Health Nursing and the Council on Industrial 
Health of the American Medical Association. 
Schools of nursing should be brought to emphasize 
the possibilities in this field for the properly 
qualified nurse. Training in industrial health 
nursing, as in public health nursing, should be 
developed on the graduate level. The question 
has been raised as to whether it is advisable to 
establish training centers for nurses in this field 
before a demand arises. The argument which 
ensues is quite similar to that regarding the chick- 
en and the egg. It is argued by some training 
centers that they do not wish to give training 
because they cannot assure their graduates of 
positions when they have completed their courses. 
On the other hand, the employers have had the 
experience that the capacities of the usual nurse 
are limited and unless a campaign of education 
can be carried out informing employers of the 
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position which the nurse can assume, no great 
demand for individuals with this type of training 
can be expected. Industry, in plants above the size 
of the smallest, needs some type of nursing ac- 
tivity, and nothing would do more to promote 
the development of a demand than the existence 
of a group well trained in this field. 

The answer to the problems of the small plant 
will probably be found through part-time nursing 
services. One promising development in this field 
is the interest of the Visiting Nurses’ Associations 
throughout the country in the possibility of ex- 
tending their activities in public health to the 
industrial field. County medical societies and 
state medical societies in the industrial areas, 
through their committees on industrial health, 
should carry on the necessary contact and super- 
vision of industrial nursing activities. With the 
emphasis which has been placed on the worker 
in the defense program, this type of health 
activity is particularly important, and the nursing 
profession can make a most valuable contribution 
by promoting the necessary activities. The com- 
munity of interest between the nursing profession 
and the medical profession has long been recog- 
nized and it is unfortunate that the present 
methods of coordinating the activities of physicians 
and nurses are as haphazard as they appear to be. 

In 1932 a special committee of the State Medical 
Society of Wisconsin prepared a list of suggestions 
for the guidance of the nurse in industry which 
was very largely an outline of first aid measures. 
At the time of its first publication the foreword 
stated that, “The nurse has many opportunities 
for splendid service. She is a nurse, an educator 
and the first line of service to the injured or sick 
employee. Her services, however, must not exceed 
those which by training and license she is pre- 
pared to render.” It is recognized that the in- 
dustrial health nurse in the past has not generally 
had the opportunity or the preparation for build- 
ing a broad program of prevention in education 
and this need has been apparent to leaders both 
in medicine and in nursing. The national pre- 
paredness program has given great impetus to 
the entire field of industrial health work. Indus- 
trial nursing, as industrial medicine, will, as a 
result, experience rapid development in the next 
few years. The Council on Industrial Health has 
recognized the desirability of encouraging efforts 
to improve the professional standing of the in- 
dustrial nurse. Current projects being under- 
taken by nurses themselves are (1) the definition 
and establishment of suitable training courses; 
(2) the preparation of a handbook on industrial 
nursing, and, (3) an investigation of the possibili- 
ties of employment of industrial nurses as the first 
step to providing preventive nursing practice to 
the small plant. It is important for Wisconsin 
physicians and nurses to realize that their state, 
through Miss JOANNA JOHNSON, chairman of the 
committee on industrial nursing of the National 
Organization of Public Health Nursing, has assum- 
ed an important part in the promotion of this 
program. 
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Prevention of Industrial 
Dermatitis 


M. J. Reuter, M.D., 
Milwaukee, Wisconsin 


ISEASES of the skin due to occupation rep- 
D resent a considerable percentage of all 

cutaneous disease. Schwartz, of the U. S. 
Public Health Service, estimates that 1% of the 
industrial workers in the United States are an- 
nually affected with occupational dermatoses. Be- 
cause it is impossible in one short paper to discuss 
the prevention of all skin diseases arising as a re- 
sult of occupation, I shall limit my discussion to 
the most common, namely industrial dermatitis. 


Industrial Dermatitis 


NDUSTRIAL dermatitis may be defined as “an 

inflammatory condition of the skin incidental 
to systematic work or labor or habitual employ- 
ment.” Industrial dermatitis may be due to a sub- 
stance which will produce an inflammation on 
contact with any individual’s skin. This substance 
is termed a primary irritant and the inflammation, 
primary irritant contact dermatitis. Industrial 
dermatitis may be due to skin sensitivity of the 
worker to a particular substance, which would not 
produce inflammation on a normal individual’s 
skin. When this occurs the condition is called 
sensitization contact dermatitis. 

It is almost axiomatic that any substance must 
wet the skin or be soluble or mixed with the se- 
cretions of the skin, such as the sweat, in order 
to produce inflammation. By far the great major- 
ity of cases of industrial dermatitis are due to 
chemicals that are primary irritants. The first 
contact with the irritant in sufficient concentra- 
tion or prolonged contact with weaker dilutions, 
is capable of setting up a dermatitis. In derma- 
titis due to specific skin sensitivity, a period of ex- 
posure is necessary, during which time the sub- 
stance is handled with impunity. This period may 
be one of several days or months or years. After 
sensitization develops, the worker reacts to a dilu- 
tion of the substance which would have no effect 
on a normal or unsensitized person. 


Prevention of Dermatitis due to Primary Irritants 


HE common primary irritants contacted by 

workers are acids, alkalis, hypertonic solu- 
tions, metallic salts, soaps, gases, vapors, cement, 
plaster, lye and physical agents. The degree of 
inflammation depends on the substance itself, the 
concentration and length of exposure. Persons 
with thin blonde skin or with dry skin are more 
readily affected. Dermatitis due to primary irri- 
tants is much more prevalent in the winter time 
because the oil and sweat glands are less active 
and thus the protective action of these secretions 
is lost and because the humidity is low in factories 
and homes, which further tends to a dry skin. 
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There is little excuse for the development of 
dermatitis due to primary irritants because me- 
chanical means of protection and proper education 
of the worker will prevent this type of skin re- 
action. Irritating fumes and dusts can be removed 
at their source by properly installed suction hoods 
and adequate ventilation, which is essentially an 
engineering problem but has proved its value in 
many industries. Protection of the skin can be 
afforded by the use of acid-resisting and alkali- 
resisting gloves, aprons and shields. In certain 
cases impervious protective pastes applied to the 
skin before work are often of great value. Clean 
protective clothing and adequate facilities for 
cleansing the exposed parts should be available. 
However, it may instances a primary irritant der- 
matitis is due to agents used to cleanse the skin 
during and after work rather than by substances 
handled in the course of the daily job. Horner 
has remarked that he had observed more cases in 
which dermatitis was due to the improper use of 
cleansing agents than cases in which the derma- 
titis was due to contact in the occupation. In 
Downing’s series of 2,000 cases of skin disease aris- 
ing in industry, in 249 soap and water constituted 
a contributory factor. Later I shall discuss pro- 
tective medicinal applications to the skin and 
harmful and harmless methods of cleansing the 
skin. 

While simply primary irritant dermatitis as a 
rule responds readily to proper treatment, it 
should never be passed over lightly because the 
worker’s skin may become sensitized to the pri- 
mary irritant, leading to a complex, severe, dis- 
abling, sensitization dermatitis which may con- 
tinue for months and necessitate the individual 
giving up his particular line of work. Again, any 
skin that is the seat of inflammation from one 
agent may acquire sensitivities to other agents. 


Sensitization Dermatitis 


T IS fairly well agreed that almost any chem- 

ical compound can produce sensitization der- 
matitis. With the rapid advance of chemical re- 
search the worker is constantly being exposed to 
numerous new sensitizing agents not only at work, 
but at home, even to the extent of the clothes he 
wears. Recently, there has been quite an epi- 
demic of dermatitis from stockings and men’s 
shorts due to a synthetic resin used as a finishing 
agent on the garments. In sensitization derma- 
titis, the areas of inflammation are not only the 
exposed parts that contact the agent but often the 
greater share of the skin surface is involved in the 
process. This may mean weeks or months of dis- 
ability and frequently a change in occupation. 
Once this process has developed, the skin becomes 
sensitized not only to the original agent, but also 
to many substances, at work and at home. 

Some persons become sensitized more easily 
than others, many with the first contact, others 
only after weeks, months or years of repeated 
exposures. Strong concentrations sensitize more 
readily than weak. The greater the exposure, the 
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more likely the sensitization. Once sensitivity de- 
velops 1t may remain present for years, in some 
perhaps, it may disappear with time. 

Osborne has stated that the problem of prevent- 
ing sensitization dermatitis primarily resolves it- 
self into four phases: (1) the proper selection of 
the workers; (2) the elimination of unnecessary 
hazards; (3) the prevention of exposure to sensi- 
tizing agents; and (4) the early recognition of der- 
matitis. 


Selection of Workmen 


EGARDING the selection of workmen, one 

type of skin is as easily sensitized as another. 
A dry skin is desirable in industries where gases 
and dusts are present. Where liquid irritants are 
employed, a moist skin is desirable as it protects 
the skin and dilutes the irritant. The pre-employ- 
ment performance of patch tests is of no practical 
value and may, in fact, sensitize the applicant’s 
skin. Persons with a history of eczema or the 
presence of a contact dermatitis are more liable to 
acquire other sensitivities than a normal person 
and should not be employed in industries using 
materials known to produce a dermatitis. 


Elimination of Unnecessary Hazards 


HE elimination of unnecessary hazards by in- 

dustry offers much in the prevention of derma- 
titis. Chemical compounds known or discovered 
to sensitize the skin can be eliminated in favor of 
less harmful compounds. This requires coopera- 
tion between the dermatologist, to discover the of- 
fending agent, and the industrial chemist, to sub- 
stitute a less harmful compound. Before a new 
chemical is introduced in industry, considera- 
tion should be given to its effect on the workmen 
and if found to be a harmful agent, adequate pre- 
caution should be taken to protect the worker or a 
new compound substituted. 


Prevention of Exposure to Sensitizing Agents 


REVENTION of exposure to sensitizing agents 

may be accomplished by the use of closed 
methods of manufacture, by employment of suit- 
able exhaust hoods to carry off gases, fumes and 
dusts, by proper cleansing facilities, and by in- 
struction to workers regarding the danger of their 
occupation. Chemically resistant aprons and 
gloves, supplying the maximum degree of protec- 
tion, should be insisted upon being worn by all 
workers handling dangerous substances. Complete 
change of clothing before leaving the plant should 
be insisted on. Often a double set of locker rooms, 
one for work clothes, the other for street clothes, 
would be highly desirable. Shower baths and 
sinks should be available and used to permit re- 
moval of possible offending agents from the skin 
as soon as contacted. 

The early recognition of sensitization dermatitis 
is important because one or two weeks delay may 
mean the difference between a dermatitis lasting 
for a few weeks to one requiring two or three 
years to subside. When one worker develops a 
dermatitis, close observation of other workers 
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handling the same substances should be a routine. 
Workers should be educated to report promptly 
any skin eruption. Once a true sensitization der- 
matitis has developed the worker should be sent 
home and remain there under treatment until 
well. On return to work he should be placed on a 
dry job for some weeks. Later he may be permit- 
ted to work with the substance which produced 
his original dermatitis with instructions to report 
immediately any recurrence of his trouble and 
then promptly be taken off the job. The chances 
of the average person who has contracted a derma- 
titis having a recurrence, provided he continues 
at his same occupation and under the same condi- 
tions, appear to be about fifty-fifty with the edge 
slightly in favor of his suffering a recurrence. 
Regarding the first aid treatment of industrial 
dermatitis, in my opinion bland, soothing, wet 
dressings, lotions or ointments should be the only 
medicaments permitted. As standard time honored 
remedies, I would include boric acid wet dressings, 
calamine lotion and zine oxide ointment. 


Protective Applications 


N THE prevention of industrial dermatoses pro- 

tective medicinal applications, in the absence 
of mechanical measures of protection and when 
gloves are not worn, offer some degree of protec- 
tion. There are a number of protective creams, 
liquids, ointments and pastes available commer- 
cially in this country. The exact ingredients of 
most of them are not known. The majority appar- 
ently contain paraffin, wax, gum, sodium silicate 
or casein which leaves a film on the skin. Klauder 
has recently published a number of different for- 
mulas as a protection to the skin under varying 
working conditions. One of the best types of pro- 
tectives he recommends is a thick paste which 
leaves a water-proof impervious covering on the 
skin. It consists of one part zinc oxide, one part 
kaolin and two parts white vaseline. Its disadvan- 
tages are that it is somewhat sticky and it soils ob- 
jects in contact with it. Therefore, it is appropriate 
only in certain work. The following formula I 
have found to be of some value in the prevention 
of dermatitis in female hosiery workers handling 


silk wet with a highly alkaline solution. It con- 
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type which serves to protect the skin from the al- 
kaline solution. 

A greasy preparation could not be used, as this 
would leave a non-removable stain which would 
show on the finished stockings. 

In the prevention of dermatoses in those who 
work with petroleum and lubricating oils, Scott 
recommends crude castor oil, since it is impervious 
to paraffin. Downing advises a greaseless cream 
and equal parts of boric acid solution and alcohol 
before and after work. Workmen whose hands be- 
come extremely soiled should apply some oil be- 
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fore work as this greatly facilitates the removal of 
dirt and grease by the use of soap and water after 
work. 


Cleansing the Skin 


S PREVIOUSLY stated, the important role 
cleansing agents play as causative factors in 
industrial dermatitis has been stressed by a num- 
ber of writers. Cleansing agents such as strongly 
alkaline soaps, fat solvents such as gasoline and 
turpentine, are frequent causes of primary irritant 
dermatitis. It is a common practice among indus- 
trial workers to use on the hands for removal of 
grease, dye, paint or other stains, solvents or 
chemicals that are used in their work. Some of 
the agents employed are alcohol, naphtha, acetone, 
amyl acetate, kerosene, benzene and various acids 
and alkalis. Most of these chemicals are not only 
primary irritants and drying to the skin but also 
some are sensitizing agents. Workers in paint, var- 
nish or lacquer invariably use turpentine or paint 
thinners to cleanse the skin. Garage mechanics 
use gasoline; machinists, lithographers and print- 
ers use kerosene. These practices are bad and 
every effort should be made by the plant person- 
nel to curb them. 

A harmless method for the removal of dye or 
other stain from the skin is the application of a 
10 to 30% solution of sodium bisulfite (Na HSOs). 
To remove paints, oils and grease, a 1‘, to 2% solu- 
tion of sodium silicate or 0.5 to 1% solution of so- 
dium metasilicate can be employed. The applica- 
tion of a bland oil, (olive, cottonseed oil and liquid 
petroleum) has long been advised in order to fa- 
cilitate the removal of dirt prior to the use of soap 
and water. 

Another common harmful practice among in- 
dustrial workers is the use of an abrasive soap and 
of a hand brush both of which are mechanically 
irritating to the skin and are not desirable cleans- 
ing agents and should be prohibited. Klauder ad- 
vises as a substitute for the popular mechanic 
abrasive soaps, the following formula: Equal parts 
of sulfonated neat’s foot oil and mineral oil con- 
taining 25% gelatine are added to white granu- 
lated corn meal in the proportion of one and a half 
by weight of corn meal to one part by weight of 
the oil mixture. To this is added 0.5% chlorbutanol 
to prevent growth of mold or bacteria. This sub- 
stitute cleans soiled hands as effectively as does 
an abrasive soap and also furnishes some lubrica- 
tion. Industrial nurses would do well to instruct 
workmen regarding lubricating the skin, especial- 
ly in the winter time. Lanolin, olive oil, cotton- 
seed oil, cold cream are all useful. 


Soap 


NE is frequently asked the question, “what 

is a good soap?” This is not an easy question 
to answer. I frequently reply, “a soap made by a 
reliable manufacturer, and like a good cigar, cost- 
ing not more than five cents a bar.” The Federal 
government has laid down certain specifications 
for a good toilet soap which I shall not bother you 
with, except to say that much latitude is allowed 
in the manufacture of soap. Recent experiments 
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by Blank seem to show that cocoanut oil consti- 
tutes the principle irritating agent in soaps, and 
this oil is used in most toilet soaps. The term 
castile soap, formerly implied that pure olive oil 
was the sole fatty ingredient of the soap, but this 
is no longer the case due to ruling of the courts. 
Regarding soap in general, the soap less likely to 
irritate the skin is a toilet cake soap. Soap pro- 
duces a dermatitis probably by its drying or de- 
fatting action on the skin and partly by its alka- 
line reaction. Soap powders are the most harmful 
because they contain great amounts of alkaline 
salts. 

Sulfonated oils have recently been introduced 
to replace soap, they cleanse well but are occasion- 
ally irritating. 


Conclusions 
NDUSTRIAL dermatitis, then, is the most com- 
mon skin disease in industry and is, to a large 
extent preventable. Preventive measures in- 
clude proper selection of workers, elimination of 
unnecessary hazards, mechanical means of protec- 
tion, prevention of exposure to dangerous chem- 
icals, the early recognition and proper treatment 
of dermatitis and the education of the worker with 
particular reference to the use of proper cleansing 
agents. 

As Nelson has so aptly stated, in the field of in- 
dustrial health “Tell it to the marines” has its 
equivalent in “Tell it to the nurse.” Perhaps no 
physician ever made a speech, however brief, be- 
fore industrial nurses which did not begin, or end, 
or both, with the observation that the nurse, be- 
cause of her intimate contacts with workers is the 
logical person to put the industrial disease preven- 
tion program across. 

Fortunately or unfortunately for that conscien- 
tious lady, there is so much truth in the statement 
that she fails to realize that we all are “passing 
the buck” to her. 


The Industrial Nurse 
—Her Responsibility in the Efficient Ad- 


ministration of a Compensation Law— 


B. E. KUECHLE, 
Vice-President and Claim Manager, 
Employers Mutual Liability Insurance Company, 
Wausau, Wisconsin 


N A NARROW sense, the administration of 
I compensation laws has been placed by the 
legislatures of various states under the juris- 
diction of Industrial Commissions, Industrial 
Accident Boards, or Labor Departments. In a still 
narrower sense, the administration of such laws 
merely implies a supervisory and a quasi-judicial 
authority to bring compensation and medical 
benefits to employees injured in industry or to 
their dependents. 
However, in the broad sense of the term, the 
efficient administration of a compensation law 
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relegates the compensation benefit idea more or 
less to the background as a penalty imposed on 
industry because of a breakdown somewhere 
along the line which made possible the accidents 
or diseases for which compensation becomes 
payable. 

This idea was forcibly expressed by the com- 
mittee which drafted the Wisconsin Workmen’s 
Compensation Law, the first law of its kind in the 
country. This committee listed as one of the 
objects to be attained in the passage of a work- 
men’s compensation law, the reduction of acci- 
dents and injuries in industrial pursuits. To ob- 
tain this objective requires a comprehensive 
understanding of the entire problem of not only 
industrial health, which includes industrial acci- 
dents and diseases, but public health. The re- 
sponsibility rests not alone with industrial boards, 
but also with industry, labor, organized medicine, 
hospital associations, nursing associations, public 
and private health agencies. Even more than that, 
it requires the cooperation of the public and each 
individual member of the public. 


Y assignment is to select from this large group 

the industrial nurse and point out where she 
fits in the picture, and what her responsibility is in 
efficiently administering compensation laws. A 
few figures I have read within the past few weeks 
indicate that there is still a big job to be done, 
and the surface has only been scratched. 

The Defense Commission recently released some 
information showing that we still have annually 
in this country 17,000 industrial deaths, 75,000 
major permanent disabilities, and 1,400,000 lesser 
injuries.! It has been estimated that benefits paid 
under compensation laws of this country annually 
are approximately $400,000,000. 

The National Council on Compensation Insur- 
ance shows incurred compensation costs for all 
insured business in 1936 as $208,420,062.2 This does 
not include self-insured losses or payments by 
several state funds. Therefore, it has been esti- 
mated that the inclusion of all incurred losses for 
1940 would practically double the insurance pay- 
ments for 1936. 

Actuaries have estimated that compensation 
benefits represent only about 25% of the economic 
loss occasioned by industrial accidents and dis- 
eases.* Concurrent economic losses are represent- 
ed by increased labor turnover necessitated by 
accidents, damaged machinery, damaged materials 
and products, and decreased efficiency of plant 
operation. 

In spite of these staggering figures, it has been 
estimated that the economic loss caused by non- 
industrial diseases exceeds by ten-fold the loss 
caused by both industrial accidents and diseases. 
Dr. C. O. Sapprncton, Chicago industrial hygienist, 
in addressing the recent meeting of the American 
Conference of Industrial Physicians in Chicago 
stated that “40,000,000 workers in the United States 


1. U. S. Public Health Service, Washington, D. C., November 10, 1940. 
Printed in Public Health Nursing, December, 1940. 

2. National Pure Premiums, Revision No. 8. 

3. H. W. Herricn, Page 8, 4th Biennial Bulletin, Minnesota Compensa- 
tion Insurance Board. 
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lose 280,000,000 working days each year because 
of ill health. It has been estimated that the aver- 
age loss of time per employee per year due to 
sickness is seven days. At $28 per person per 
year, this amounts to an aggregate of $1,120,000,- 
000 for 40 million workers. This is merely the loss 
due to unpaid wages on account of sickness among 
industrial employees, and does not include dis- 
bursements for medical and nursing care, hospital 
bills, labor turnover, idle machines, and other 
items which go to make up a total of 10 billion 
dollars lost because of ill health among industrial 
workers each year.” 

Truly, this is a challenge which merits our best 
efforts, especially in these times of national stress 
and emergency. 


OR a moment now, let’s look at the more en- 

couraging side of the picture. I think it is 
quite generally conceded that Wisconsin is just 
about “tops” nationally, not only in its ac- 
complishments in industrial accident and disease 
prevention, but in its accomplishments in the in- 
dustrial and public health field. Factual informa- 
tion is available in support of this statement. 
Within the past month the Wisconsin State Medi- 
cal Society has released some figures illustrated 
by the chart you see before you which I have taken 
the liberty of reproducing. It is truly amazing to 
think that compared with the nation-wide absence 
of workers due to illness, Wisconsin has this un- 
believable record of only 20% as much absence 
as all of the other states in the union combined. 
A few of these charts graphically show the out- 
standing achievements in our state in the field of 
industrial accidents. In a great measure, this un- 
usual record has been due to the fine leadership 
of the Wisconsin Industrial Commission and the 
splendid cooperation of industry, labor, organized 
medicine, and the insurance carriers. The record 
has made it possible for the Wisconsin legislature to 
increase compensation insurance benefits by prac- 
tically 100% since the law was passed in 1911, with 
only a 27% increase in insurance rates as com- 
pared with 1911. By comparison, look at this chart 
of comparative compensation law levels and in- 
surance costs in Wisconsin and a few other 
industrial states. 

In spite of the substantial increase in employ- 
ment in Wisconsin in 1940 because of the defense 
program, last year Wisconsin had only 113 indus- 
trial deaths. With the exception of 1934 when 
employment was low because of the depression, 
this is the smallest number of industrial deaths 
ever recorded in this state. On the basis of the 
figures previously referred to, that we have in 
this nation about 17,000 industrial deaths per 
year, Wisconsin should, on the basis of the number 
of the employees in industry, reasonably expect 
to have about 400 such deaths. 

This all goes to show that while the cost prob- 
lem is still almost beyond human comprehension, 
a concerted effort such as has been practiced in 
Wisconsin for many years does produce worth- 
while results. 
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There can be no doubt but that the industrial 
nurse has been a big factor in making this record 
possible in Wisconsin. I have been told that at 
the present time there are 165 industrial nurses 
employed in 140 establishments. I well remember 
the day when our company first induced one of 
our large policyholders to employ an industrial 
nurse. Not only was it a difficult job to sell the 
employer, but we met with considerable opposi- 
tion from the physicians servicing that plant. The 
big difficulty in selling such a program to industry 
was because in their past experience, they had 
been led to believe that the capacities of the 
usual nurse were limited to those duties which 
are carried out in connection with patients. I 
know of no instance where the services of an in- 
dustrial nurse have been dispensed with, even 
under the financial stress of the depression, when 
the employer was properly sold on the endless 
activities in which the nurse might engage. The 
nursing profession is in need of a campaign by 
which the employers may be educated to realize 
the extent to which the executives of the small 
plant may be relieved of many personnel problems. 
The field of the industrial nurse is almost un- 
limited. 

A practical industrial nurse will concern 
herself with such problems as fatigue, noise, vibra- 
tions, posture requirements at work, odors, the 
influence of extreme heat or cold, air conditioning, 
protective garments, eating facilities, uniforms for 
workers, rest periods, dust, gases, smoke, fumes, 
hours of labor, absenteeism, physical types in rela- 
tion to work requirements, variations in suscep- 
tibility to disease of different types of workers, 
differences in capacities of men and women, in- 
dustrial neurosis, alcoholism, and home condi- 
tions in relation to work. In addition to their 
generally accepted jobs relating to patients, most 
good industrial nurses are now taking an active 
interest in most of the items that I have just 
mentioned. 


ATURALLY, no nurse should carry out her 

specific nursing duties except under the di- 
rection of the plant physician, whether he is on 
full time, part time, or only connected with the 
plant in a consulting capacity. She should be care- 
ful not to overstep the bounds of medical ethics and 
to avoid doing so, should, if possible, work under 
written or printed standing orders approved by 
the physician. If the nurse’s activities are confined 
solely to this field, however, her contact with 
employees will be rather limited and may not 
justify her employment. It has been estimated 
that under such circumstances, probably not in 
excess of 2% or 3% of the employees will make 
use of the nursing facilities each day. However, 
where the nurse accepts her broader responsibili- 
ties, the number of workers passing through the 
plant hospital will increase up to 400%. 

No one has a better opportunity than the indus- 
trial nurse to learn the real story of how accidents 
actually happen. No accident prevention program 
can be effective unless the facts behind the acci- 
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dent become known. Therefore, the nurse should 
be familiar with operating conditions in the plant 
so that she may intelligently extract from the 
employee the real cause of the accident. She 
should be a member of the plant’s safety committee 
in order that the information she has received from 
employees may be capitalized upon to prevent the 
occurrence of similar accidents. Complaints of 
illness by employees should be interpreted into 
possible hazardous exposures in the plant, which, 
when corrected, may avoid similar illness among 
other employees. 


O health or safety program can be complete 

unless securely anchored on a comprehensive 
physical examination program. This is true even 
though the particular plant does not have an 
occupational disease hazard. The industrial nurse 
can exert more influence on the management of 
her organization to adopt such a program than 
anyone else. 

Since any physical examination program, in 
order to be successful, must safeguard the rights 
of workers, the nurse because of her close contact 
with employees, must be the sales agency through 
which labor will wholeheartedly support such a 
program when adopted. 

Every nurse should be reasonably familiar with 
the principal provisions of her state compensation 
law and should have a copy of that law readily 
available. Employees constantly seek advice about 
their rights under such a law and the nurse should 
be able to answer such inquiries intelligently. 

Naturally, complete records should not only be 
made of all employee visits, but they should be of 
a permanent nature so they will be available on 
any future occasion. 

It is usually the duty of the nurse to make re- 
ports of accidents to insurance carriers and in- 
dustrial boards. Reports should be made out 
promptly, intelligently, and completely so that 
compensation payments may go forward promptly 
when money is most needed. 

The nurse should familiarize herself with plant 
operations so that employees may be encouraged 
to rehabilitate themselves more promptly and ef- 
fectively by part-time work as soon as their 
physical condition warrants part-time employ- 
ment. 

Confidence of a patient in his physician is a big 
factor in prompt recovery. Many employees have 
had little contact with physicians prior to an in- 
dustrial accident. The assistance of the nurse in 
such a case, not only in the selection of a qualified 
physician, but also in building confidence in the 
physician chosen is of special importance. This in- 
terest in the patient should continue throughout 
his disability. 

Above all else, let’s remember that no compre- 
hensive program as outlined can be successful un- 
less management is thoroughly sold, not only on 
the financial benefits to be derived, but on the 
humanitarian motive as well. 

No one is.in better position to bring this story 
home to management than a_ psychologically 
equipped industrial nurse. 
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Industrial Poisonings 
—Practical Aspects— 


Max TrumpeEr, Pu.D., 

Chief of the Department of Biochemistry and 
Toxicology, St. Luke’s and Children’s Medical 
Center, 

Philadelphia, Pennsylvania 


T IS my purpose to present cases of poisoning 

I from various industries to show the need for 

correlating with the clinical findings a thor- 

ough occupational history which should include 

the working conditions of the plant. This correla- 

tion presupposes a general knowledge of the chem- 
ical and physical processes of a given industry. 

Two hundred and forty years ago physicians 
were urged by Bernardini Ramazzini to ask their 
patients, “What is your occupation?” His pioneer 
book in Latin on Diseases of Workers has recently 
been published with an inter-leaf translation. 
Since then, owing to the industrial revolution, this 
question as to what is your occupation is not so 
simple as it was in the time of Ramazzini. For in 
recent years the spectacular advances in creating 
new organic compounds and in the manufacture 
of the synthetic chemicals have brought with 
them an increase in the complexity of the toxic 
materials used in industry, along with the intro- 
duction of new solvents of uncertain or unknown 
toxicity. All of this presents a problem that needs 
the team-work of physicians, chemists, and en- 
gineers. This is especially so in communities char- 
acterized by diversified industries. 

Today the doctor must ask the industrial worker 
many detailed questions as to the nature of his 
work. We cannot rest content with noting that 
the patient is a carpenter and therefore should be 
free from toxic exposures. Frequently it is essen- 
tial to seek out more intelligent workers or fore- 
men who can supply the necessary information, 
otherwise unknown or obscure intoxications will 
go unrecognized. If, for one reason or another, 
the physician cannot go into the many details of 
the patient’s occupation, it is desirable to obtain 
the necessary information from some one who has 
inspected the plant or has a technical knowledge 
of the processes and materials used in that indus- 
try. I will try to illustrate the need for this cor- 
relation by summarizing specific instances of poi- 
soning which I have encountered in several 
industries. 


URING the past six years I have been in- 
terested in carbon disulfide poisoning. It is 
surprising the wide range in degrees of safety 
found in the different viscose-rayon plants in this 
country. Fortunately during the past few years 
in Pennsylvania there have been more safety and 
protective devices installed than in the previous 
20 years. 
Perhaps I can illustrate my point best by quot- 
ing from Dr. Alice Hamilton: “A few years ago I 


This paper was presented February 3, 1941, before the Section on Public 
Health, Preventive and Industrial Medicine of the College of Physicians, 
Philadelphia. 
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had a telegram sent to me at Harvard, not from a 
physician but from a registered nurse saying, ‘Epi- 
demic of insanity in artificial-silk mill. Doctors 
do not understand. Can you tell us anything?’ I 
wrote back voluminous information. Then I tried 
to find out what had happened, but it was shroud- 
ed in secrecy. I have never heard. There is no 
sequel to that story at all.” 

The sequel is as follows: We had examined three 
of the above-mentioned cases in February, 1934, 
and another three in 1935. These patients worked 
in a plant which had been changed over into a 
viscose plant; some 40 women employed in the 
reeling room developed acute symptoms, with an 
epidemic of hysteria. The symptoms were excite- 
ement bordering on hysteria, yelling, fainting, and 
acute psychoses. It soon became obvious that 
something was seriously wrong. One of the chem- 
ists who analyzed the air of the reeling room used 
to get sick while collecting his samples of air. The 
ventilating efficiency of that room was then 
stepped up 25% above that of any other viscose 
plant. Nevertheless at intervals there were toxic 
amounts of carbon disulfide in that reeling room, 
as confirmed by the symptoms of some of the 
workers. Both the forelady and the foreman in 
the room were poisoned. We discovered that the 
concentrated carbon disulfide vapors were regu- 
larly exhausted from the churn room at a point 
less than 100 feet from the large and powerful 
fresh air intake of the reeling room. The exhaust 
from the churn room was about 30 feet above the 
ground level and the vapors, being heavy, would 
tend to drop. It happened that the prevailing 
winds made certain that at times sufficient carbon 
disulfide would be carried in front of the reeling 
room intake and become part of the fresh air in 
the reeling room, to give rise to the acute symp- 
toms. This situation has since been remedied. 


ET us now consider carbon tetrachloride and 
naphtha which are widely used solvents. In 
making an inspection of a metropolitan newspaper 
plant where the primary problem, as you all 
know, is that of lead exposure, I recognized the 
odor of carbon tetrachloride. I found it was being 
used as a degreasing agent in the mechanical re- 
pair department where about six men were em- 
ployed. Nothing unusual was noticed the first 
day, but on the subsequent days I noticed the odor 
persisted and was more marked after the degreas- 
ing process. 

This firm had used naphtha as the degreasing 
agent for a great many years, but one of the repre- 
sentatives from the fire underwriters insisted that 
the naphtha be mixed with an equal amount of 
carbon tetrachloride to reduce the hazard from 
fire. The ventilation in this machine shop was a 
24-inch fan located near the ceiling. This was 
satisfactory when naphtha was used. But when 
the heavy tetrachloride was added (five times 
heavier than air) the exhaust from the fan retard- 
ed the rate of tetrachloride sedimentation. Some 
of the diluted vapors were drawn up to the breath- 
ing level of the mechanics. Nearly all of the work- 
ers when questioned admitted digestive com- 
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plaints, especially nausea, and a few vomited and 
complained of being dizzy. One of these workers 
was definitely affected and presented a train of 
symptoms characteristic of the poison. He was 
the only man who showed neurological symptoms 
and was placed under the care of a neurologist, 
experienced with lipoid solvents. He was the best 
mechanic in the department. It is not unusual 
from the toxicological viewpoint to find that the 
hardest worker is often the first to show poisoning. 
This may happen because he is more apt to be a 
trouble shooter or perhaps the hardest worker. As 
you know the average adult breathes: 





—EE — ——————e 


MINUTE VENTILATION OF A MAN 68 kILos (150 PoUNDS) 


Rest in bed, fastin 


— 6 liters per minute 
Sitting. .......... al 5 SOT 


7 liters per minute 
8 liters per minute 
14 liters per minute 
26 liters per minute 


Walking four miles an hour.... 
65-100 liters per minute 


Maximum exertion............. 


To remedy this situation we placed the degreas- 
ing operation in a booth outside the machine shop. 
A fan was installed at the work bench one-third 
above the work level and two-thirds below. This 
eliminated any trace of carbon tetrachloride and 
was followed by a disappearance of the complaints 
of nausea and vomiting, as well as the dizziness and 
eye complaints. 

I now wish to refer to another instance where 
carbon tetrachloride was the wrong solvent to use 
because it is readily trapped whenever down draft 
ventilation is not available. There were approxi- 
mately 100 carpenters and joiners engaged in 
tailoring and cementing slabs of insulating cork 
against the metal walls of ship bulkheads, maga- 
zines and refrigerator rooms. Each man used 
about five gallons of this cement a day, smearing 
and spreading it with a trowel to a thickness of 
about one-eighth of an inch. The cork was one- 
inch thick, 12 inches wide and 36 inches long, and 
the cement had a consistency like cold molasses, 
and contained 24% carbon tetrachloride. Much 
carpentering work was required to shore un these 
blocks of cork until the cement dried. At first no 
respirators were given the men, but later as the 
complaints increased the men were given respir- 
ators when working with the cement. Unfortun- 
ately, a few days later when they returned to 
remove the shoring no respirators were worn. 
Thus further exposure followed because these 
heavy vapors were trapped in the various quarters 
20 to 40 feet below deck where the blowers stirred 
up and diluted the vapors but did not vent the ac- 
cumulated vapors. 

I obtained an occupational history from 13 of 
these men when it became obvious that they were 
all showing varying degrees of CCl, intoxication, 
two of these men had been acutely ill, one of 
whom had an exploratory laparotomy. Their com- 
plaints were: “nausea and vomiting, stomach 
could not hold anything, lungs were always sore, 
headaches and dizziness, sore eyes and throat, 
troubled dreams at night”; one emphasized it 
made him at first voraciously hungry — “just 
couldn’t get enough to eat but by the end of the 
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week couldn’t keep my lunch down.” A few were 
jaundiced. One fellow used the words “every- 
thing went black — passed out — after I worked 
with it only two and a half hours.” 

When this situation was brought to the atten- 
tion of the employer 90% of the carbon tetra- 
chloride was replaced with naphtha, the latter be- 
ing lighter was much easier to ventilate. There 
were no further complaints so far as I know. 

These men were all carpenters or joiners. Or- 
dinarily we think of their work as being practical- 
ly free from serious toxic hazards and only an oc- 
casional exposure to small quantities of solvents. 


NOW wish to refer to two instances in which 

the exposures to lead were unusual. In some 
instances even though your patient does give you 
intelligent answers to your questions as to the 
many details of his occupation it is desirable to 
make an inspection of the plant before arriving at 
your conclusion. Perhaps I can best illustrate this 
correlation by the following situation: A whole- 
sale glass firm employed from 75 to 100 men, five 
to 10 of whom were engaged in the manufacture 
of mirrors. The men in the mirror department 
had a high incidence of illness and the quality of 
their work was likewise unsatisfactory. It looked 
like a hopeless task, after I made a thorough in- 
spection of this small plant. As part of the routine 
I examined the drinking water, which was satis- 
factory. I also tested the distilled water, because 
pure water is essential in making good mirrors. 
I was surprised to find the distilled water rich in 
lead and iron. 

Here was a situation that could easily have de- 
veloped into a serious outbreak of lead poisoning, 
for many of the employees had been drinking this 
so-called pure water. 

We found that an unscrupulous plumber had 
been called in to repair a leak in the large tin con- 
denser which was housed in a hogshead barrel. 
Unknown to the firm he had replaced this costly 
condenser made from high grade lead-free tin 
with soft inexpensive lead piping. Thus the hot 
steam from the boiler on reaching the coils of lead 
pipe housed in the hogshead barrel dissolved con- 
siderable amounts of lead. Fortunately, the pres- 
ence of the lead in the distilled water also inter- 
fered with the quality of the mirrors that were 
being manufactured and so this situation was cor- 
rected before any serious poisoning resulted. 

This is the case of a colored man, aged 46, whose 
medical history was entirely negative except that 
he had gonorrhea in 1912 and also had anti-luetic 
therapy consisting of 32 injections. The patient 
came into the accident ward of the St. Luke’s and 
Children’s Hospital September 13, 1939, in a fixed 
crouched position, after vomiting twice and he com- 
plained of severe generalized abdominal pain. A 
few days later the entire abdomen was rigid, more 
marked in the right upper abdomen. One week 
later the abdomen was still rigid with extreme 
tenderness over the gall-bladder area. The only 
day the patient was free from abdominal pain was 
when he received 10 cc. intravenously of 10% cal- 
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cium gluconate. In view of the fixed pupils and 
the absence of knee jerks, tabetic crisis was sus- 
pected and it was deemed advisable not to operate. 
He was discharged September 30, 1939. One year 
later he was re-admitted with costovertebral pain, 
on the right side which radiated down to the lower 
right quadrant. A tentative diagnosis of renal 
colic, possibly lead colic, was made. He felt as if 
something fell from the kidney and complained of 
severe pain in the lumbar region posteriorally. He 
was given 10 cc. of calcium gluconate and then re- 
ceived intravenously 5% glucose in saline. Dur- 
ing this medication his pain again receded. At the 
operation, performed by Dr. H. L. Weinstock, a 
small stone was found just below the right 
uretero-pelvic junction. Since the x-ray revealed 
some calcification or possible stone in the left 
lower pelvis, Dr. Weinstock prepared for a sec- 
ond operation, but the patient refused operation 
despite a non-functioning left kidney. 

Now let us examine the answers to the question: 
What is your occupation? He was employed as a 
laborer in the corroding white lead department of 
a plant which still used the Old Dutch process 
(one which gives a maximum exposure to lead). 
This department of the plant was noted for its 
high lead dust exposure, as confirmed by the ex- 
treme dustiness of the work and the heavy accu- 
mulation of lead dust on walls, pipes, etc. 

There was also a high incidence of from moder- 
ate to severe lead poisoning among his fellow 
workers. In this regard it is interesting to note 
that on October 5, 1939, when the urine was first 
analyzed for lead, only 0.054 milligrams per liter 
of urine was found, which was within the so-called 
normal range. Since there was some rise in blood 
urea and creatinine, the normal urinary lead find- 
ings were not considered significant. 

It seemed to me that here was an individual 
with a moderately severe exposure to lead dust 
from whom a typical phosphatic calculus weigh- 
ing 190 milligrams had been removed. Knowing 
how closely calcium and lead metabolism parallel 
each other it occurred to me that this calculus 
might contain some lead. Analysis showed it did 
contain 3% of lead. There is one additional fea- 
ture of this case, that is the unusual etiology. The 
question is whether the lead found in the renal 
calculus was occupational or non-occupational in 
origin, or possibly both. As revealed by the roent- 
genological report of Dr. Joseph W. Post, this pa- 
tient still carries “bird-shot” in his right forearm, 
left leg and thigh. His occupational exposure to 
lead dust was five and a half years while his “bird- 
shot” exposure was for a period of 23 years. After 
the remaining calculus has been removed we may 
be able to answer this question from a study of the 
impurities present in the metal, since antimony is 
used to harden lead pellets employed as bird or 
buck shot. A more detailed report on this case by 
Dr. S. T. Gordy and myself will appear in J.A.M.A. 
As far as we have been able to learn from a care- 
ful search of the American and foreign literature, 
there has been no previous report of a urinary cal- 
culus which contained lead. 
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N CONCLUSION, I have tried to show from a 
few instances in my experience the need for 
correlating with your clinical findings a thorough 
occupational history which should include wher- 
ever possible an inspection of the working condi- 
tions of a given industry, particularly in communi- 
ties with diversified industries, because we are in 
for a period of maximum productivity and in- 
creased hours of work. 


The Pittsburgh Meeting 


—Institute of Industrial Medicine and 
Industrial Hygiene— 


OLLOWING is the complete program of the 
Panna meetings to be held in Pittsburgh, 

Pennsylvania, May 5, 6, 7, 8, and 9, 1941 — 
the Twenty-Sixth Annual Meeting of the AMERI- 
CAN ASSOCIATION OF INDUSTRIAL PHYSICIANS AND 
SURGEONS, and the Second Annual Meeting of the 
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION: 


Monday, May 5 


REGISTRATION—No Fee 
9: 00-10: 00—WILLIAM PENN HOTEL 
LECTURES AND DEMONSTRATIONS 
Mercy HospITat, Stevenson and Locust Street, Pittsburgh 
JoHN P. GRIFFITH, M.D., Chairman 
10:00-12:30—Mercy Hospital Staff 
12:30— 1:30—Lunch 
1:30— 4:30—Mercy Hospital Staff 
Monday will be devoted to a series of Dry Clinics in 
Industrial Medicine and Surgery at Mercy Hospital. 


Tuesday Morning, May 6 

9:00—ADDRESS OF WELCOME 
Hon. Corne.ius D. Scutty, Mayor, City of Pitts- 
burgh 

9:15—ADDRESS OF WELCOME 
FREDERICK JacosBs, M.D., President, Allegheny 
County Medical Society 

9:25—ADDRESS OF WELCOME 
Joun T. SHaw, M.D., Secretary of Health, Com- 
monwealth of Pennsylvania 

9:35—RESPONSE 
DaNnIEL L. Lyncu, M.D., President of the Ameri- 
can Association of Industrial Physicians and 
Surgeons 

9:40—-RESPONSE 
Mr. WARREN A. CooK, President of the American 
Industrial Hygiene Association 


ANNUAL MEETING—AmenrIcan ASSOCIATION OF INDUS- 
TRIAL PHYSICIANS AND SURGEONS 


9:45-10:10 President’s Address, Danie, L. Lyncn, M.D. 

10:10-10:30 “Some Practical Results of Periodic Physical 
Examinations”—A. J. KAMMER, M.D., Medical Di- 
rector, Inland Steel Company, Indiana Harbor, 
Indiana 

10:30-10:40 Discussion 

10:40-11:00 “Relation of Trauma to Disease” —A. H. 
COLWELL, M.D., Associate Professor of Medicine, 
School of Medicine, University of Pittsburgh 

11:00-11:10 Discussion 

11:10-11:40 “Contact Dermatoses”’—W. H. Guy, M_.D., 
Professor of Dermatology, School of Medicine, 
University of Pittsburgh 

11:40-12:00 Discussion 

12:30— 2:00 Luncheon and Exhibits 


Tuesday Afternoon, May 6 


2:00- 2:20 “Sequelae of Head Injuries’—S. S. ALLEN, 
M_D., Pittsburgh 
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2:20— 2:30 Discussion 

2:30-— 2:50 “Trauma Other Than Fractures”—J. H. 
WAGNER, M.D., Carnegie-Illinois Steel Corporation, 
Pittsburgh 

2:50-— 3:00 Discussion 

3:00— 3:20 “Mental Hygiene in Industry’—C. H. HEen- 
NINGER, M.D., Professor of Psychiatry, School of 
Medicine, University of Pittsburgh 

3:20-— 3:30 Discussion 

3:30- 3:50 “Evaluation of Circulatory Function in Ex- 
tremities”—-M. B. FERDERBER, M.D., Department of 
Industrial Hygiene, School of Medicine, University 
of Pittsburgh 

3:50— 4:00 Discussion 

4:00-— 4:30 Business Session 

4:30— 6:00 Exhibits 


Tuesday Evening, May 6 


INDIVIDUAL Group CONFERENCES 


Wednesday Morning, May 7 


9:00-— 9:20 “Medical and Preventive Aspects of Carbon 
Monoxide Poisoning’”—F. S. Rossirer, M.D., Car- 
negie-Illinois Steel Corporation, Pittsburgh 

9:20— 9:30 Discussion 

9:30-10:00 “Recent Investigations of Effects of Radia- 
tion from an Ophthalmologic Viewpoint’—C. F. 
Kutscuer, M.D., Pittsburgh 

10:05-10:35 “The Absorption and Excretion of Ingested 
Lead Under Various Experimental Conditions”— 
R. A. KEHOE, M.D., Kettering Laboratory of Ap- 
plied Physiology, University of Cincinnati, Cin- 
cinnati, Ohio 

10:45-11:05 “Engineering Control of Lead Contaminated 
Environments”—G. C. Harrop, Ph.D., Industrial 
Hygiene Laboratories, Chrysler Corporation, De- 
troit, Michigan 

11:10-11:25 “Lead Exposures in the Printing Industry”— 
R. T. Homewoop, Virginia Department of Health, 
Richmond, Va. 

11:30-11:45 “Incidence of Lead Poisoning in the City 
of Baltimore”—E. KApLaANnpD, Ph.D. and J. M. Mc- 
DoNALD, M.D., Baltimore Health Department, Balti- 
more, Md. 

11:45-12:00 Discussion 

12:00— 2:00 Luncheon and Exhibits 


Wednesday Afternoon, May 7 


2:00-— 2.20 “Tuberculosis and Its Allied Conditions as 
Commonly Seen in Our Industrial Population”— 
C. H. Marcy, M.D., Director Tuberculosis League 
Hospital, Pittsburgh 

2:20— 2:40 “Relationship between Tuberculosis and In- 
halation of Various Substances from a Pathological 
Standpoint, Including Bituminous Coal Dust In- 
halation”—S. R. Haytruorn, M.D., Director Singer 
Laboratory, Allegheny General Hospital, Pittsburgh 

2:40— 2:50 Discussion, R. R. SAyvers, M.D., Director U. S. 
Bureau of Mines, Washington, D. C. 

2:55-— 3:20 “Engineering Preventive Methods in the Con- 
trol of Tuberculosis’—D. E. Cumm™uncs, Director 
Division of Industrial Hygiene, University of Colo- 
rado, Denver, Colorado 

3:25— 3:45 “Control of Tuberculosis and the Employ- 
ment of a Tuberculous Individual in Industry” — 
W. A. Sawyer, M.D., Medical Director, Eastman 
Kodak Company, Rochester, N. Y. 

3:45— 3:55 Discussion 

3:55— 4:20 “Bacteria in Air and Disinfection”—A. E. 
WILLIAMSON and H. B. Goraas, Department of 
Sanitary Engineering, School of Public Health, 
University of North Carolina, Chapel Hill, N. C. 

4:20-— 4:35 “Variation in Bacterial Population in Certain 
Ventilating Systems”—A. HOLLAENDER, Ph.D., Na- 
tional Institute of Health, Bethesda, Md. 

4:35-— 4:45 Discussion 

4:45— 6:00 Exhibits 
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Wednesday Evening, May 7 


6:30—BANQUET 
“The Role of Industrial Medicine and Industrial 
Hygiene in National Defense”—IRvIN ABELL, M.D., 
Chairman of Health and Medicine Committee, Fed- 
eral Security Agency, Washington, D. C. 


“Noise and Hearing”—V. O. KNUDSEN, Ph.D., Dean 
of the Graduate School, University of California, 
Berkeley, California 

WESTINGHOUSE QUARTET 


Thursday Morning, May 8 


8:30-— 8:50 “Design of Lateral Exhaust Hoods for In- 
dustrial Gases, Vapors and Fumes”—L. SILVER- 
MAN, Harvard School of Public Health, Boston, 
Mass. 

8:55-— 9:15 “Ventilating for Electroplating Operations”— 
A. D. Branot, Sc.D,. National Institute of Health, 
Division of Industrial Hygiene and Sanitation, 
Bethesda, Md. 

9:15-— 9:25 Discussion 

9:25- 9:50 “Airborne Infection and Disinfection in Air 
Conditioning”—W. F. WELLS, University of Penn- 
sylvania, Philadelphia, Pa. 

9:55-10:20 “Local Cooling of Workers in Hot Atmos- 
pheres’”—F. C. HouGHTEN and M. B. FERDERBER, 
M.D., American Society Heating and Ventilating 
sylvania, Philadelphia 

10:25-10:50 “Radiant Cooling’”—C. P. Yactou and O. 
ScHNEIDER, Pu.D., Harvard School of Public Health, 
Boston, Mass. 

10:50-11:05 Discussion 

11:05-11:20 “Comparison of Quick Methods for Quantita- 
tion of Impinger Samples of Granite Dust’—C. L. 
PooLe, Rhode Island State Department of Health, 
Providence, R. I. 

11:25-11:40 “An Immersion Method for the Rapid Ap- 
proximation of Quartz in Granite’—W. B. Warp- 
Low, Texas State Board of Health, Austin, Tex. 

11:45-12:00 “Use of X-ray Diffraction Equipment to De- 
termine Silica in Dust Exposures”—J. W. BALLARD, 
Ph.D., U. S. Bureau of Mines, Pittsburgh Experi- 
ment Station, Pittsburgh 

12:00—12:15 General Discussion 

12:15— 1:30 Luncheon and Exhibits 


Thursday Afternoon, May 8 


1:30— 1:45 “The Effects of the Inhalation of Dusts En- 
countered in the Chrome Brick Industry”—W. B. 
FuLTon, M.D., and F. E. Butters, Division of 
Industrial Hygiene, Pennsylvania Department of 
Health, Harrisburg, Pa. 

:50- 2:05 “Engineering Survey in Tri-State Lead ard 
Zine Mining District”—E. C. WARKENTIN, Oklahoma 
State Department of Health, Division of Industrial 
Hygiene, Oklahoma City, Okla. 

2:10-— 2:25 “Industrial Hygiene Control on Tunnel Con- 
struction in Hydro-Electric Projects in Western 
North Carolina”—M. F. Trice, Industrial Hygiene 
Engineer, Division of Industrial Hygiene, North 
Carolina State Board of Health, Raleigh 

2:25— 2:40 Discussion 


~ 


2:40— 2:55 “Etiological Aspects of Particle Size in 
Quartz Dust” — B. D. Tressens, and R. ScnutrTz, 
M.D., Harvard School of Public Health, Boston, 


Mass. 

3:00— 3:20 “Particle Sizes of Dust as Found in Various 
Industries and Determination of Silica in Bitumin- 
ous Coal Dusts”—C. E. Brown, Sc.D., and H. H. 
ScHRENK, Pu.D., U. S. Bureau of Mines, Pittsburgh 
Experiment Station, Pittsburgh 

:20-— 3:30 Discussion 

:30— 3:45 “Animal and Petrographic Studies on Talc 
Dusts”—C. WiiuiamMs, Pu.D., Liberty Mutual Ins. 
Co., and R. Scnuttz, M.D., Harvard School of Pub- 
lic Health, Boston, Mass. 

3:50-— 4:05 “Fuller’s Earth as a Cause of Pneumoconio- 
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sis’—W. D. McNALLy, M.D., Consulting Toxicolo- 
gist, Chicago 

4:10— 4:35 “Silicosis Among Naval Foundry Men”’—E. 
W. Brown, M.D., and W. E. Kern, M.D., Medical 
Corps, U. S Navy 

4:35-— 5:00 Discussion 

5:00-— 6:00 Exhibits 


Thursday Evening, May 8 


7:30— 8:00 “Review of Industrial Hygiene Progress Dur- 
ing 1940”’—WarrEN A. Cook, President, American 
Industrial Hygiene Association 

8:00-— 8:15 “Claims of Industrial Poisoning’—P. N. 
Harcer, Ph.D., Prof. of Biochemistry and Toxi- 
cology, University of Indiana, School of Medicine, 
Indianapolis, Ind. 

8:20— 8:35 “Carbon Disulfide and Hydrogen Sulfide Ex- 
posure in the Synthetic Sausage and Casing Indus- 
try using the Viscose Process”—MILton H. Kron- 
ENBERG, M.D., KENNETH Morse, M.S., ALFRED SET- 
TERLIND, M.S., Division of Industrial Hygiene, 
Illinois Department of Health, Chicago 

8:40-— 8:55 “Sampling and Determination of Aldehydes” 
—E. C. Barnes, Industrial Hygiene Laboratory, 
Westinghouse Electric and Manufacturing Com- 
pany, East Pittsburgh, Pa. 

9:00— 9:25 “The Absorption and Elimination of Noxious 
Vapors”—H. W. Haccarp, M.D., Director of Labora- 
tory of Applied Physiology, Yale University, New 
Haven, Conn. 

9:25 Discussion 


Friday Morning, May 9 


8:30-— 8:45 “Dermatitis Control in a’ Mass Production 
Industry”—T. F. Mooney, Ford Motor Co., Dear- 
born, Mich. 

8:50— 9:05 “Sporotrichosis as an Occupational Disease 
Among Florists’—L. W. Spotyar, M.D., Indiana 
State Board of Health, Industrial Hygiene Division, 
Indianapolis, Ind. 

9:10- 9:35 “A Statistical Approach in the Study of 
Hematologic Data from Some Common Solvent 
Exposures”—J. H. STERNER, M.D., Eastman Kodak 
Co., Rochester, N. Y. 

9:40— 9:55 “Recovery Following Exposure to Benzol”— 
L. J. GotpwaTerR, M.D., New York University, 
Dept. of Preventive Medicine, New York City. 

9:55-10:10 Discussion 

10:10-10:30 “Electric Arc Welding, Coated Rods”—C. P. 
McCorp, M.D., S. F. MEEK, M.D., and G. C. Har- 
ROLD, Ph.D., Industrial Hygiene Laboratories, 
Chrysler Corporation, Detroit, Mich. 

10:35-10:55 “Gases, Fumes and Vapors from Coated 
Welding Rods”—B. D. TresseEns, Sc.D., and PHILIP 
Drinker, Harvard School of Public Health, Boston. 

10:55-11:05 Discussion 

11:05-11:25 “Trends in Occupational Disease and In- 
dustrial Hygiene”—H. B. Metter, Sc.D., and F. S. 
MALLETTE, Air Hygiene Foundation, Mellon Insti- 
tute, Pittsburgh 

11:30-11:50 “The Human Eye and Its Protection in In- 
dustry”—W. H. Leumpserc, Sc.D., American Optical 
Company, Southbridge, Mass. 

11:50-12:00 Discussion 

12:00-— 1:30 Exhibits 


Friday Afternoon, May 9 


ANNUAL MEETING, SECOND SESSION 
1:30-— 1:50 Election of Officers 
1:55— 2:10 “Controlled Radium Hazards” — FREDERICK 
FLINN, Ph.D., Columbia University, New York City 
2:15— 2:35 “Some Recent Observations on Phosphorus 
and on Ammonium Nitrate Toxicology”—R. B. L. 
FLEMING, Tennessee Valley Authority 
:40— 2:55 “Biochemistry of Carbon Bisulfide’—R. W. 
McKey, Px.D., Harvard School of Public Health, 
Boston, Mass. 
2:55— 3:10 Discussion 
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3:15- 3:30 “Toxicity of 1-1 Dichlor-1-nitroethane” — 
WiLtarp MAcHLE, M.D., Kettering Laboratory of 
Applied Physiology, University of Cincinnati, Cin- 
cinnati, Ohio 

3:35-— 3:50 “Acute Toxic Effects Upon Experimental 
Animals of Methyl, Ethyl and Butyl Methacrylates” 
—WILHELM DEICHMANN, Ph.D., Kettering Labora- 
tory of Applied Physiology, University of Cincin- 
nati, Cincinnati, Ohio 

3:55- 4:10 “Toxicity of Methyl Silicate’—W. G. FRep- 
RICK, Ph.D., Industrial Hygiene Bureau, Detroit. 

4:15-— 4:30 Discussion 

4:30-— Business Meeting (Annual) 





American Association 
of Industrial Physicians and Surgeons 


—Constitution and By-Law Amendments Pro- 
posed to be Voted upon at the Annual 
Meeting, May 5-9, 1941— 


ONSTITUTION: 

ArTiIcLe V, Section 3: After the words “twelve di- 
rectors” in line 4, insert “and a House of Delegates con- 
sisting of the Officers and members of the Board of 
Directors and the Presidents or legally appointed or elect- 
ed delegates of Component Societies.” Delete that part of 
Section 3 beginning with “Presidents of Component So- 
cieties” and ending with “as other directors.” 

ArTICLE V: Change heading to read “Officers, Directors 
and Governing Bodies.” 

ArTICLE V, Section 1: After the words “Second Vice- 
President” insert “aa Managing Director” and delete the 
word “Secretary” in the compound word “Secretary- 
Treasurer.” 

ArTICLE V, Section 4: Delete entire section which will 
be placed in the By-Laws. 

ArTICLE V, Section 5 becomes Section 4, and change 
the word “five” to “six.” 


Y- LAWS: 

Articte I, Section 2: Change it to read “Special 
meeting of the membership may be called by the Presi- 
dent with the approval of five members of the Board of 
Directors. Special meetings of the Board of Directors or 
of the House of Delegates may be called at the discretion 
of the President.” 

ArrTIcLE I, Section 3: Insert after the words “all meet- 
ings” the words “of the members” and delete the word 
“Treasurer” in the compound word “Secretary-Treasurer.” 

Articte I, Section 4: Delete the word “Treasurer” in 
the compound word “Secretary-Treasurer.” 

ArticLe IV: Change heading to “Duties of Officers and 
Governing Bodies.” 

ArTICLE IV, Section 1: “The planning of the work of 
the Association; arrangements for meetings and programs 
and any or all other matters pertaining to the administra- 
tion of the affairs of the Association shall originate in 
the House of Delegates but all its actions must be ratified 
by the Board of Directors.” 

ArTIcLe IV, Section 2: “The Board of Directors shall 
have charge of the property and financial affairs of the 
Association and shall perform such duties as are pre- 
scribed by the Constitution and By-Laws and the State 
law governing directors of corporations. It must ratify the 
transactions of the House of Delegates, Committees and 
Boards before they can become effective.” 

All sections to be renumbered: Section 1 becoming Sec- 
tion 3, etc. 

ArTicLe IV, Section 4: “The Managing Director shall 
be the executive officer of the Executive Committee and, 
under its supervision, during the intervals between meet- 
ings, shall manage, direct and conduct the affairs of the 
Association. He shall supervise and direct the activities 
of the Executive Secretary and shall render a report on 
the status of the Association to the Board of Directors at 
their Annual Meeting.” 
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ArticLe IV, Section 2 and 3: Delete the word “Secre- 
tary” in the compound word “Secretary-Treasurer” and 
the last one in section 3 should be changed to “Managing 
Director.” 


Presenting the Case for a 
Health and Medical Plan 


HAROLD A. VONACHEN, B.S., M.D., 
Medical Director Caterpillar Tractor Company, 
Peoria, Illinois 


EGARDLESS of the many articles and essays 
re industrial health, we must still assume 
that industrial medicine is in its infancy, 
awaiting adoption and growth by men who are 
far sighted enough to realize that medical plans 
of their own making are far more efficient than 
those fostered and born of legislation. Laws re- 
sult from neglect in providing our own programs. 
Large industries have made remarkable strides 
in industrial medicine, but for every so-called 
large industrial plant there are a hundred smaller 
industries employing many more individuals who 
are entitled to the same safeguards of health and 
who are merely waiting for some group to lead 
the way and “sell” the idea of a well organized 
plan that will function without enormous expense. 
In the near future it will be necessary for the men 
who have been trained in industrial health orgen- 
ization to give freely of their time in order that 
others may profit by their experience. Incidently, 
a recent survey revealed that in the United States 
today there are less than 200 physicians who are 
capable of teaching and instructing the smaller 
industries in this important work. 

That industry is ready and willing to cooperate 
if shown the way, is revealed by a recent state- 
ment of B. C. Heacockx: “Actually, if a firm can 
afford to stay in business, it can afford a medical 
program, whether it employs six or six thousand. 
We would have to look a long way before we 
could find an investment that is sounder than an 
investment in health.” 


RANKLY, this article is written for but one 

purpose, that being to present in as few words 
as possible certain facts and plans to industries that 
are yet waiting to start or to improve their health 
and medical programs. The facts and figures given 
art the result of 14 years of experience in building 
a program which is not perfect, nor will it ever 
be, but one organized from our own experiences 
and those of many others. 

It is true that an industrial health program can 
be justified from a standpoint of dollars and 
cents, but most employers seek benefits primarily 
of a human, rather than a monetary nature. The 
purpose of a health program, after all, is not to 
make money but to make health. Any financial 
advantage is essentially a by-product and must 
always be recognized as such. 

Now let us consider the minimum aspects and 
requirements for an industrial health pro- 
gram, beginning with the individual as he 
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presents himself for employment. The employee’s 
first contact will be with the physician, who need 
not be on a full time basis. In smaller firms the 
examination can be made at the office of the 
appointed examiner. Following a complete physi- 
cal examination, the employee talks with the 
physician, who should explain any defects and 
refer him to his family physician. He should be 
told that the findings of the examination are 
confidential. This is probably his first real physical 
examination. Perhaps he thought himself in per- 
fect health and is grateful to know of his weak- 
nesses, grateful to know that he is being accepted, 
and grateful for the opportunity to remedy his 
defects. 

The purpose of a pre-employment examination 
is not to reject those with physical defects, but 
to place men in work for which they are physically 
fit. Rejects at Caterpillar are limited to those who 
have a contagious or communicable disease, or 
are in such physical condition that employment 
would be dangerous to themselves or others. Even 
those with a venereal disease are employed, pro- 
viding the disease is not in a contagious stage 
and providing there is no evidence of neurologi- 
cal findings. Industry must accept its share of less 
than perfect applicants and strive to make them 
useful employees. 

Pre-employment examinations alone fail to 
make a health program. Periodical examinations 
at stated intervals or examinations made at the 
request of the employee or supervisor are of great 
value. Many times we have saved an individual 
from weeks of suffering and perhaps death be- 
cause the supervisor noted a change in the em- 
ployee and sent him to the physician, only to find 
the insidious on-set of a disease which, if allowed 
to progress, would have resulted in many weeks 
of lost time. 

Key men, whether they be two or five-hundred 
should be examined yearly. The safe guarding 
of their health is quite obvious, for the replace- 
ment of these men often require years of training 
and much expense. 

There is consolation to an employee who knows 
that he is working in an industry where medical 
care is always available. He relies upon medical 
attention and learns the importance of prompt 
and expert care. He realizes from his experiences 
at the time of examination that the physician is 
interested in him as an individual and that his 
ailments are retained in strict confidence. He finds 
himself drawn more closely to the doctor, finds 
himself more confident in his ability and more 
eager to seek his advice and guidance. It is ap- 
parent, especially at the beginning of a health pro- 
gram, that men are suspicious, but they are soon 
convinced that the program is for their benefit and 
not some sinister scheme to weed out those who 
fail to pass as perfect physical specimens. 

The services of a physician and nurse are not 
the sole requirements of an effective program, but 
only one phase. The other phases involve work- 
ing conditions, heat and ventilation, production 
standards, sanitary toilet facilities, luncheon facili- 
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ties and many factors too numerous to mention 
but which nevertheless directly influence the 
maintenance of health. The most perfect medical 
set-up possible is valueless without the sincere, 
active and intelligent participation of the entire 
management in the program. 


EALTH programs in the past have often been 

considered a non-productive portion of busi- 
ness. Nothing is farther from the truth. This is 
evidenced by facts which are undeniably true to 
everyone with experience in industrial medicine. 
The following is a statement from the president 
of Caterpillar Tractor Company: “Consider, for 
a moment, the financial side of an industrial health 
program. Any program that benefits health can- 
not help but benefit in many other ways as well. 
Let’s consider just a few of these other benefits— 
the most obvious ones. 

THERE Is LEss Lost Trme—Men learn the value 
of preventive medicine and when distressed are 
quicker to seek medical attention. Men with 
contagious diseases are kept home, and by prompt 
action epidemics are curbed. There are fewer 
illnesses because health is guarded. As a result, 
there is less lost time. Lost time, of course, costs 
both the employee and the employer money, and 
a diminishing of lost time represents a real saving. 

THERE ARE REDUCED ACCIDENTS—Men who are not 
in good physical condition are the most likely 
accident candidates. They are less alert, their 
reactions are slower, they are less willing to take 
precautions, and their weakened condition in it- 
self is hazardous. Accidents are expensive, and a 
reduction in them not only reduces human suffer- 
ing but also reduces costs. 

THERE IS GREATER EFFICIENCY AND COOPERATION— 
Certainly, improved health also means improved 
work. Health has a direct bearing upon attitude 
and performance, as we all know, and as health 
standards go up the degree of cooperation like- 
wise goes up. The man who is in poor physical 
condition is neither likely to do good work nor get 
along well with the other men. He tends to be 
indifferent, temperamental, tactless and dissatis- 
fied. His physical condition may not only affect 
his own work but the work of many others. So 
here again a health program pays substantial 
dividends. 

There are other, less tangible, benefits which 
are also worthy of mention. As well as building 
healthy men, an industrial program builds healthy 
good will, and very definitely improves employer- 
employee relationships. I am sure that the more 
time a firm devotes to a medical program the 
less time it will have to devote to misunder- 
standings. 

The benefits of a health program have been con- 
sidered in their relation to employer and employee 
but certainly added to it there are the influences on 
the health standards of a community. We de- 
finitely feel that by influencing the health of our 
13,000 employees, we have contributed much to 
the health standards of our community. If every 
smaller industry would join in the program, 
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humanity would benefit in an_ incalculable 
measure. 

In summing this phase of an industrial program, 
the following by FRANK R. PEREGRINE is appro- 
priate: “The fact that industrial health work pays 
for itself in dollars and cents (of which there 
can be no doubt) is by no means the main reason 
why it should be fostered, amplified, and carried 
on by industry. Happy can be and should be the 
industrialist who, in the declining years of his 
life, when reflections come, and when the words 
of that old hymn recur more and more,—Just a 
few more years in this vale of tears, and the story 
will be ended,—can conclude his reflections upon 
the achievements of his life in the field of in- 
dustry with the thought: And this I have done; 
this I have accomplished; this I have achieved 
without harming the health or shortening the life 
of any fellow man who helped me do it. 


i THE facts above set forth are acceptable and 
the need for an industrial health program is 
admitted, then consideration must be given to 
proper and adequate equipment. This requires 
considerable thought and planning. The site 
selected must be so situated as to prevent unneces- 
sary lost time in going and coming from the point 
of employment, and often it is economical to 
have more than one first aid station, as the con- 
servation of lost time can more than offset the 
cost of operation. The space selected should be 
large enough to accommodate the needs of the 
industry involved and should be equipped with 
sufficient natural light and ventilation, and so 
placed for the maximum degree of cleanliness. The 
medical equipment and arrangement should al- 
ways be under the direction of the physician with 
the nurse or trained first aid personnel reporting 
directly to him. The organization should be in 
close relation to personnel, employment, safety 
and insurance, and, to be successful, there must 
be unity between all of these branches. 

The equipment required depends upon the 
size of the industry and the number of individuals 
employed. Cheap and inadequate equipment be- 
comes a severe burden in one or two years, while 
good surgical supplies will be standard equipment 
viewed with pride for a long time. The buying 
of equipment requires the good judgment of the 
physician with the advice of experts. To my 
knowledge there is only one surgical supply com- 
pany today that has been sufficiently alert and 
interested to train men who may be called in con- 
sultation to discuss the needs and amount of 
equipment necessary. 

These men, as the physicians are pioneering the 
industrial field, should be complimented and en- 
couraged in their endeavors. 

In conclusion, it is admitted that many phases 
of this great problem have not been adequately 
considered but at least the facts are indisputable. 
If we desire to be humanitarians by helping our 
fellow men and our community, as well as our- 
selves, then we must admit that a health program 
is a necessity for industries, large and small. 
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Current Comment 


Abstract by 


Emery R. Hayuurst, M.D., Px.D., 
Columbus, Ohio 


Silicosis in Danish Industry: Commentaries 
by Dr. M. Conrozier 


XPLANATORY NOTE: Siticosis In DANISH 
EK InpustRY, by Dr. V. StuB-CHRISTENSEN, is 

described as comprising a Thesis of 312 
pages prepared in connection with the acquisition 
of a degree of Doctor of Medicine, and covering 
a three-year study which ended in 1932. It was 
later published as a textbook in the Danish lang- 
uage (Levin & Munksgaard, Copenhagen, 1937). 
This work is briefly reviewed under Book Notices 
in JAMA (112, 21:2200 May 27, 1939). No trans- 
lation has yet appeared in English. However, a 
French translation of its summaries, rendered by 
Dr. R. pE Bovis of the School of Medicine of Reims, 
appears in La Medicine du Travail (12: 12-37, 
January-March, 1940) followed by the Commen- 
taries (pp. 38-44), of Dr. M. Conrozter, of Ales, 
Ex-Interne of the Hospital of Lyons, who, as a 
radiologist, has had much experience with the 
hard rock coal miners of the Province of Gard in 
Southern France. 

The following is a rather extended abstract of 
Dr. Conrozier’s Commentaries, which were very 
kindly translated from La Medicine du Travail by 
Mrs. Marsorte B. Berry, of Chillicothe, Ohio, with 
only slight alterations by the abstractor. 


R. STUB-CHRISTENSEN’S very important statistical 

research confirms our own everyday findings that 
silicosis is a purely occupational disease. His extensive 
task included the observation of afflicted persons in num- 
erous shops and workyards and under the numerous diffi- 
culties which are naturally germane to such investiga- 
tions. 

The workers were examined carefully by means of 
clinical, radiological and bacteriological procedures, car- 
ried out systematically for each one while endeavor was 
made to eliminate from this study all doubtful or dis- 
putable cases. Only workers in active service were 
examined, from which certainly numerous former work- 
ers were not included whom the dusts had forced into 
invalidism. Not only industries already recognized as 
dangerous, such as sandblasting, but those reputedly 
harmless, such as brick-makers and cement-makers, were 
covered. 

Srus-CHRISTENSEN saw that wherever a workman 
breathes silica-ladened dust he is liable to contract a 
pneumoconiosis (even where this dust is of slight silica 
content). Even with cement containing 20% of total 
silica and only 2% of SiO. (the remainder in the form 
of silicate), after 20 years numerous workers show a 
fibrosis, and after 40 years, all have diseased lungs. This 
is something both new and serious. It not only extends 
the field of the pneumoconioses but changes the nature 
of the controversy regarding the relation of tuberculosis 
with dust disease. While certain of these workers de- 
velop a typical nodular silicosis and severe dyspnea, what 
connection has this fibrosis, which, in differing degrees, 
overtakes all the workers, with tuberculosis? It did not 
enter Dr. Strus-CHRISTENSEN’s mind that in order to be a 
cement-maker it was first necessary to be tuberculous. 

His findings resemble considerably the conclusions of 
the Belgian government’s investigations in industries 
other than mines. 
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Radiographic Arguments 


HE major importance of the x-ray in the diagnosis of 

disease from silica dust is greatly stressed, since the 
dusts give a characteristic appearance. Nodular fibrosis 
is rarely seen in ordinary practice, except among workers 
exposed to silica dust. In our own rock-miners we have 
numerous instances showing the whole gamut of nodula- 
tions in the matter of density and size, and those with 
gross nodules are legion. 

Dr. Stus-CHRISTENSEN, like all observers, has verified 
in certain of his workers the undeniable presence of 
pulmonary tuberculosis but he has proved that most often 
the tuberculosis did not make up all of the lesions shown 
on the plates. Far from it, he has observed in the ma- 
jority of the plates, the proximity, and not the super- 
position of the silicotic and tuberculous shadows. Most 
often, one apex (very rarely both) displays the classic 
picture of cavity formation. Everywhere else silicosis is 
established without intermixture and the base and the 
entire opposite lung show only the classic nodulations. 

This is a valuable discovery. Silicosis and tuberculosis 
exist side by side without one being superimposed upon 
the other. This constitutes the appearance of silico- 
tuberculosis, which we have observed many times in our 
own rock-workers who are beginning to show emaciation. 

How interpret these cases? Exactly as Dr. CHRISTENSEN 
did: It was a matter of silicotics in whom the occupational 
disease made a berth for tuberculosis. But the tubercu- 
losis established itself in one region of the lung (usually 
the apex), and the rest of both lungs remained as pure 
silicosis. ‘‘The fibrosis which is the basic tissue of silicosis, 
protected the rest of the lung and acted as a barrier.” 
We believe this circumstance, in which the two diseases 
exist side by side, without commingling, forms the most 
decisive illustration of the autonomy of dust disease. Let 
us conclude that these radiographic considerations afford 
two kinds of proof: 

1. It seems established that each type of dust brings on 
a silicosis having its own particular radiographic image. 
Thus, sandblasters show silicosis with very fine, semi- 
dense granules, a condition also seen in moulders but 
possessed of less density. Stus-CHRISTENSEN found among 
sandstone cutters ganglionic shadows set in a calcified 
circlet. Grindstone dressers, on their part, frequently 
show contraction shadows which are not observed among 
the victims of scouring dust. The latter show all the as- 
pects of nodulations most often dense, while polishers show 
nodulations of unequal size and scattered distribution. 

2. Stus-CHRISTENSEN was able to verify, as has Mor- 
GAGNI, that certain cavitary shadows of silicotics did not 
correspond with those of tuberculosis, but showed a cen- 
tral necrosis in a fibrous mass — interesting evidence 
which one may associate with pure nodular silicosis 
showing necrosed centers. 


Association between Silicosis and Tuberculosis 


> CHRISTENSEN leaves no argument open on the 
crigin of silicosis: “It is dust and nothing but 
dust.” Tuberculosis occurred among his patients in only 
two ways: 

1. Either it had previously injured the parenchyma, 
lymphnodes, or pleura, especially along the fissures, and 
had completely enveloped the primary silicotic picture — 
a question in many cases of cicatricial shadows without 
clinical interpretation, — but in certain cases there was 
the impression (more clinical than radiographic) of its 
having aided in the more rapid evolution of the causes 
in a notoriously tuberculous community; or 

2. The tuberculosis arose as a complication of a 
previously pure silicosis. This intervention was infre- 
quent, and even rare in most of the industries studied by 
him, but it was notable that it hastened the evolution of 
many of his victims of scouring dusts. 

Dr. Conrozier states that he has not a great deal to add 
to these findings of his Danish confrere. He says, we see 
a certain number of our miners spitting bacilli at a certain 
stage in their evolution, which seems to accelerate this 
evolution. Rarely do we see films showing cicatrices of 
old, healed tuberculosis. In fact, we have no clear notion 
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that certain progressive cases of silicosis were previously 
dominantly tuberculous cases. “Our most numerous cases 
of rapid evolution belong to pure nodular or massive 
forms. Silicosis is often sufficient to bring the patient 
rapidly to his death without any other morbid factor.” 

Regarding the arguments which Dr. CHRISTENSEN’S 
work bring to the debate between tuberculosis and sili- 
cosis, “One of the first is that, in the very great majority, 
his patients remain pure silicotics during their whole 
evolution. It is true that tuberculosis is rather rare in 
Denmark. But in spite of the rareness of it, the author, 
who has for each of his cases inquired into the tuberculous 
morbidity of the individual and of his family connections, 
emphasizes the fact that, even in the case of workers with 
a tuberculous heredity, silicosis often evolves as a pure 
disease. Among the 11 polishers with silicosis in whose 
cases Dr. CHRISTENSEN had discovered tuberculous antece- 
dents, only one developed into silico-tuberculosis. This 
evidence is truly astonishing.” 

Tuberculosis was, on the other hand, quite frequent 
among silicotics in the scouring powder industry and Dr. 
CHRISTENSEN thinks that this dust, by its own lesions, 
provokes a condition favorable to the onset of tuberculous 
complications. But he thinks likewise that the cases which 
develop most rapidly are encountered in those predis- 
posed by their heredity. Dr. Conrozrer refrains from 
taking issue with this, limiting himself to stressing that 
the majority of the patients were women and that the 
work was carried on under very bad hygienic conditions. 

It must be recalled that the radiological images vary 
with the industry, and thus with each kind of dust. Such 
may depend upon the content of silica (or silicic acid) 
of each dust, and, in certain cases, upon the volume and 
form of the particles, which traumatize the alveoli more 
easily and thus prepare the ground for tuberculosis. 

Whether there is a close connection between the inter- 
vention of tuberculosis and the physical constitution of 
the subject, Dr. CurIstENSEN has not been able to come 
to a definite conclusion, this remains a disturbing factor. 

Finally, there remains the question of the pneumothor- 
aces found among workers in dusts. Dr. Stus-CHRISTEN- 
SEN’s patients conformed to the rule that none of these 
curious cases evolved fatally, as in the tuberculous: none 
had the pleura infected, and none died with pus in the 
pleural cavity. 

While apologizing at somewhat great length for splitting 
hairs about the work of the eminent Danish confrere, Dr. 
Conrozier thinks it still not useless to point out that this 
remarkable work does not bring forward the least argu- 
ment for the thesis of the supporters of tuberculosis. “All 
the facts observed, all without exception, give evidence in 
favor of the solely occupational origin of the malady.” 


Conclusion 


S DOCUMENTS are gradually amassed, as researchers 
gradually apply themselves to extending their in- 
vestigations to new industries, one reality is forced upon 
us: Silicosis is the most frequent and the most serious 
of occupational diseases. It is found in every place 
where the dust contains — even to a slight degree — 
silica. “The author found it among cement-makers and 
tile-makers. And the prodigious statistics which he cites 
of porcelain-makers, none of whom is indemnified if he 
reaches old age, bear witness to the very great im- 
portance of the question. 

“Yet sandblasters, stone-cutters, polishers, porcelain- 
makers, etc., form, in the army of silicotics scattered 
throughout the world, only a numerically insignificant 
factor. The great part of this army is recruited under- 
ground: it is made up of the rock-miners of all countries. 

“How many are there who suffer and die through dusts? 

*““Man’s science has bent itself to good purpose in pre- 
serving humanity from great epidemic plagues. It ought 
now to devote this great work of preservation to its own 
victims. There is not, in social pathology, a more just 
or more urgent task than the struggle against dusts. It 
has sufficed for fortunate Denmark that Dr. Srus- 
CHRISTENSEN has pointed out the danger of silica, for the 
country has decided that its victims shall have compen- 
outmem. 5.” 
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Paradoxy 


N THESE days of war and preparations for 
I war, one wonders! And wondering, one be- 

comes another of the innumerables who are 
wondering now, and, in similar times, have won- 
dered in the past. Most must wonder inarti- 
culately; once in a while, however, an inspiration 
to expression of the wondering evolves a perman- 
ent paragraph. The following, quoted by Air 
Hygiene Foundation in a recent bulletin, is one 
such: 

“Two contrary laws seem to be wrestling with 
each other nowadays; the one a law of blood and 
death ever imagining new means of destruction 
and forcing nations to be constantly ready for the 
battlefield — the other, a law of peace, work and 
health, ever evolving new means of delivering man 
from the scourges which beset him. The one 
seeks violent conquests; the other, the relief of 
humanity. The latter places one human life above 
any victory; while the former would sacrifice 
hundreds of thousands of lives to the ambition of 
one. The law of which we are the‘ instruments 
seeks, even in the midst of carnage, to cure the 
sanguinary ills of the law of war; the treatment 
inspired by our antiseptic methods may preserve 
thousands of soldiers. Which of these two laws 
will ultimately prevail, God alone knows. But we 
may assert that science will have tried, by obeying 
the law of humanity, to extend the frontiers of 
life.” 

This was said by Louis Pasteur—who said much 
r-ore that “Time shall never edit.” In view of the 


Page 161 


place of the science of industrial medicine in the 
preparation for war, it has a peculiar significance. 

Industrial medicine is, very aptly, the medicine 
of “work and health”; it is the law and the science 
of the maximum adaptation of each to the other 
and the happiest interdependence of both. At 
present the maximum of expression of both is the 
vital basis of readiness for the battlefield; the in- 
dustrial physicians are as important in their part, 
as the captains and the kings in theirs. But — one 
wonders, and one hopes! The time will come, it 
must come, when the law of peace will prevail. 
And when it does, the law and the science of work 
and health will, indeed, “extend the frontiers of 
life” on all fronts — for there will be no sanguin- 
ary front of the ills of war. If it is necessary for a 
while to sustain the paradox of the utmost ef- 
ficiencies in labor and well-being having as their 
highest purpose the speedy and uninterrupted 
preparation of the agencies of death, — so be it! 
That way lies the restoration of peace, through the 
victorious eventualities of being compelled to fight 
for it. 


HE picture, however, has a brighter side, and, 

strangely, it is another paradox. The exigencies 
of war are developing to near-perfection some- 
thing which will persist after the war; and, al- 
though in a sense it will be a result of the war, it 
will not be in any respect a salvage from it. The 
mutual adaptation and interdependence of work 
and health so essential in the arts of war can be 
transferred over intact to the arts of peace. Of 
what else can that be said? The armies will be 
mustered out, and the generals retired — but not 
the industrial physicians. They are engaged in an 
enterprise which is its own justification, whatever. 
the direction of its aims from time to time. 

And they will continue that enterprise beyond all 
changes in the frontier of their effort. They will 
be the same in the one as in the other — but in the 
latter it will be not only the law and the science of 
work and health, but, as the quoted paragraph in- 
dicates, the science and law of “peace, work and 
health.” 

The industrial physicians thus have an oppor- 
tunity so tremendous that it is difficult to gauge its 
magnificence at close range. It needs the perspec- 
tive of time to be appreciated. Not interested, 
however, in its historical future, they are rising to 
its immediacy in the manner of men accustomed 
to big things. 

But it should at all times be remembered that 
they are rising because they have a place to rise 
from. The defense needs are not creating indus- 
trial medicine; they are merely demanding from it 
quickly and on a huge scale the expression of the 
experience and ability its pioneers developed 
when their frontier was everything from indiffer- 
ence to criticism. And thus they are rising, not 
merely to an emergency, but to a height from 
which all the frontiers of life will be forever 
visible. In time of war they are building for the 
time of peace, and the effectiveness of that peace 
in the future is inherent in the quality of what 
they are doing now. 
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Should Coronary Disease and Hypertension be a Cause 


for Rejection in Industry? 


H. M. F. BeHneMan, M.D., 
San Francisco 


HE answer to the highly contro- 

versial question “Should coronary 
disease and hypertension be a cause 
for rejection in industry?” depends 
to a great extent on who is asked— 
the injured worker, the employer, 
the trade union, the insurance car- 
rier or the industrial physician. These 
are the people primarily involved in 
the solution of one of the most fre- 
quent yet most complicated prob- 
lems confronting the student of in- 
dustrial medicine. I use the word 
“student” because I know of no other 
pathologic problem in this specialty 
requiring more careful study in each 
individual case if the problem is in 
any way concerned with industrial 
liability. 

High in morbidity and highest in 
mortality, heart disease is the most 
expensive illness. More than a fifth 
of cardiac disorders occurs in persons 
under the age of 40, and it costs this 
country $250,000,000 a year in lost 
wages, in addition to the cost of 
physical and financial dependence of 
persons with these disorders on the 
community and on industry. Further- 
more, heart disease has a depressing 
and disintegrating effect within the 
family in which it occurs. 

The compensation law of Cali- 
fornia specifically renders industry 
liable for “injuries arising out of or 
in the course of employment.” High 
courts in other states have repeatedly 
decided that even a cardiac accident 
arising in the usual course of em- 
ployment is compensable. Of the five 
interested parties mentioned previ- 
ously the first four are inherently 
prejudiced from the start; therefore 
the physician qualified to review 
cases of cardiac disability in indus- 
try must be honest in order to be 
fair to all parties; he must be sci- 
entific to be thorough, in that he 
must have sound physiologic under- 
standing of each case before he can 
come to a rational conclusion. The 
worker disabled by heart disease too 
often, but naturally, ascribes it to 
trauma or activity in his occupation. 
The employer is interested in effi- 
ciency, regular hours, speed and mass 
production. The trade union is con- 
cerned with the care and protection 
of its members. The insurance car- 
rier wants to appease its assured yet 
show a profit for its stockholders 
without raising the employer’s prem- 
ium. Into this situation walks the 
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physician employed by any of the 
previously mentioned parties to ren- 
der an opinion or give expert testi- 
mony before a referee, judge or jury. 
The less said about the present status 
of so-called expert testimony, the 
better; what is needed is the creation 
of standards for qualification, to be 
defined and approved by physicians 
in each specialty in medicine. 


The answer, then, to the question 
of industry’s true course in the re- 
jection of workers with heart dis- 
ease and those in the hypertensive 
state can lie only in the merits of 
each such worker. Moreover, the 
answer rests on whether or not the 
applicant is applying for his first job 
with an employer or whether he has 
become disabled during the course 
of employment and reapplies for his 
job. 

To any one with experience in the 
field of industrial medicine it is ut- 
terly absurd, and unfair to all con- 
cerned, to attempt any blanket re- 
jection of men willing to work just 














Problem 


New way to Solve 


ATHLETE’S FOOT 


If you have shower rooms, your problem is ever present. 
Your employees are exposed to infection every day. Our problem 
is to convince you that ONOX is not “just another one of those 


Athlete’s Foot remedies.” 


Recent research has upset former theories regarding the control of 

Athlete’s Foot. ONOX is revolutionary. A safe non-poisonous skin 

toughener does the work. You may test it under any conditions you 

choose to impose and without obligation. For example: 

@ We will ship prepaid, your trial order for any amount of 
ONOX and equipment. Use it for 60 days. If at the end 
of that time ONOX has not proved itself to your complete 
satisfaction — — — you owe us nothing and return nothing. 
This offer is open at any time to established industrials. 

We would like to send you the simple details of the ONOX method 

now used by hundreds of institutions from Coast to Coast. 


Address ONOX CO., Inc., Dept. A, 123 Second St., San Francisco 
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America’s Rolling Up Its Sleeves... 


- Here Are the Sterilizers You Need 
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~a Increased personnel means increased First Aid 
‘e- and Hospitalization—increased needs that ob- 
m solesce inadequate sterilizing equipment. 
: Now is the time to appropriate for, and install, 
: modern Castle Industrial Sterilizing Equip- 
ment. Wire us the number of men served by 


your First Aid Department, and let us make 





a recommendation. 


You want Castle Sterilizing Safety 


M Castle Sterilizers range in size from the smallest port- 
able electric 16” boiler to a battery for a city hospital. 
Standardized units for various size plants are available, 


ee oP 


nt. 
m 
se 


of 
in 
ou 


od 








Castle No. 1150:-- 


Combines 16” x 24” 
Pressure Dressing and 
Utensil Sterilizer, 3 gal. 
Pressure Water Sterilizer, 
3 qt. Water Still, and 17” 
[Instrument Sterilizer with 
foot pedal lift. Affords 
full hospital sterilization 
in one compact, efficient 





unit. 


Castle No. 669:-- 


Brings a new standard of safety to the smaller 


First Aid Department. 8” x 16” autoclave has 
the famed CAST-IN-BRONZE construction, en- 
tire body, ends and base being cast in one piece 
of lifetime bronze. Recessed 16” CAST-IN- 
BRONZE Instrument Sterilizer with foot lift 
and oil check. Free table top 9” x 20” finished 
in black porcelain. Spacious double cabinet 
with plate glass doors and shelves, “Full-Auto- 
matic” throughout: White enamel with chrome 
finish. (Illustrated upper right with water sterilizer.) 


Write for complete specifications and prices on the — 
lights and sterilizers you may need. 


WILMOT CASTLE 


1161 UNIVERSITY AVE. 





designed to save you money. 


ROCHESTER, N. Y. 


Castle No. 2017:-- 


Complete Surgical Steri- 
lizer in the modern re- 
cessed mounting. Com- 
bines in 42” of wall space 
standard double shell 12” 
x 20” autoclave, 2 gal. 
Pressure Water Steriliz- 
er, and 3 ft. Pressure 
Still; also 17” “Full-Au- 
tomatic’? CAST-IN.- 
BRONZE Instrument 
Sterilizer with foot lift 
and oil check. 


Castle Lights For The 
Essential Job of Seeing 


CASTLE LIGHTS, whether ‘a 
Major Operating Light in the 
operating room or a Castle 
Spotlight in industrial First Aid 
Room, make the essential job 
of seeing easier, make the doc- 
tor’s work surer and more certain. 











Castle No.1 Spotlight provides ample, cool, 
color-corrected, glareless, shadow-free light 
wherever it is needed most. Although the 
operators head may be held directly in 
front of the light, a complete spot of il- 
lumination will still be projected. Com- 
pletely adjustable, on tripod caster base or 
for ceiling or wall mounting. 


COMPANY 
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because they have cardiac or circu- 
latory disorders. There’s a job for 
the man and a man for the job, with- 
out detriment to either. 

Consider the applicant for work 
who desires his first job with an em- 
ployer. His case is simply and easily 
handled. If on thorough examina- 
tion the man is found to have heart 
disease or circulatory hypertension, 
his acceptance or rejection should 
depend solely on whether the work 
he is to do will increase that dis- 
order or whether the disorder wiil 
reduce his efficiency in that job. If 
either of these factors exists, rejec- 
tion is warranted and is logical and 
best for all concerned. The disposi- 
tion of such rejections will be men- 
tioned later. 

On the other hand, rejection or 
re-employment of the worker disabled 
on his job is a problem of great mag- 
nitude, the solution of which rests 
on many interrelated factors. To me 
the answer is plain. Rejection or 
acceptance should depend on the data 
obtained from a scientific and com- 
prehensive study of each case. With 
this, then, as my premise, let me 
briefly but factually state the under- 
lying mechanisms concerned in the 
production or exacerbation of heart 
disease and hyptertension, on which, 
in turn, rejection hinges. But first a 
warning is in order. The physician 


in attendance must not assume the 
point of view of the private prac- 
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tioner. In the latter’s study of a 
patient there always lurks an auto- 
matic consideration of heredity, en- 
vironment, family history, habits, 
character and other factors which 
determine one’s longevity. In indus- 
trial medicine these things are not 
forgotten, but the law reads that the 
worker is entitled to compensation 
for “injuries arising out of and dur- 
ing the course of employment.” The 
referee, judge and jury are little con- 
cerned in the physician’s knowledge 
of the injured worker’s family his- 
tory, his background, stamina or sta- 
bility, which are potent factors in 
health and disease. They want to 
know “Was or was not this man’s 
illness, disability or death a result 
of the work he was doing?” Most 
workers are not physically examined 
before employment; if they are, a 
signed waiver on physical defects 
does not always legally protect the 
employer. Remember that even the 
exacerbation of a preexisting illness 
gives the worker (as well as depend- 
ents of the deceased) the same bene- 
fits and rights as if the work created 
the disease state. This is manifestly 
unfair, but it is the existing law, 
at least in unionized California, land 
of the three bridges. 

Consider, then, what progression 
of events in an occupation could cre- 
ate coronary disorders and hyper- 
tension or exacerbate them to the 
point where industry would be called 


failure. 
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on to prove or disprove its responsi- 
bility. To do that physicians must 
proceed to fundamental physiologic 
facts enabling them to render a ra- 
tional, scientific opinion. My own 
views are based on experience in 
such cases and on the conclusions 
reached from animal experimenta- 
tion. I firmly believe that industry 
has not been held liable for cardiac 
disorders and hypertension in a vast 
number of instances in which it has 
been partially or wholly at fault. The 
majority of medical opinion rendered 
in California is against industrial lia- 
bility. 

Next, I feel industry should not be 
held liable for coronary and vascular 
accidents occurring when a worker is 
performing the usual routine activi- 
ties of his job, with no unusual effort 
or exertion or trauma. In that case, 
one rightfully feels the disorder was 
approaching and the inevitable symp- 
toms and signs were soon to appear 
regardless of the worker’s activities. 
However, when a worker’s heart dis- 
ease arises from his being subjected 
to trauma or activity bringing extra- 
ordinary or unusual effort in the 
course of his work it is difficult to 
see how his claim for compensation 
can be dismissed and his disease 
classed as of non-industrial origin 
without a comprehensive examina- 
tion; and these are my reasons for 
such an opinion: 

The coronary system is practically 
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the only supply of blood to the heart 
muscle. The heart’s ability to in- 
crease its work depends on the oxy- 
gen supply. The minute anoxemia 
enters the picture the heart begins 
to fail. Heart failure is more pro- 
nounced in the hypertensive state, 
valvular disease and aortic abnor- 
malities. The coronary blood flow 
depends on three factors: (1) aortic 
pressure, (2) mechanical resistance 
in the myocardium and (3) the cali- 
ber of the coronary vessels. 

Arterial hypertension causes heart 
strain; it places a burden on the left 
ventricle, which develops the head 
of pressure for coronary flow. This 
ventricle can carry tremendous loads 
for years, but when it is partially an- 
oxic its failure begins. When this 
occurs, however, in the right side of 
the heart there is far less ability of 
the right ventricle to carry on, with 
much faster failure when the pul- 
monary arterial pressure is increased. 
The speed and degree of failure, 
therefore, will depend on the unusual 
effort the heart is subjected to. Heart 
failure due to unusual effort is the 
more common type of acute or 
chronic myocardial failure. It is often 
produced in occupations which sud- 
denly demand more exertion than the 
heart muscle can supply. 

Now appears the question of indus- 
trial liability for death from coronary 
thrombi. Too often have I heard 
testimony to the effect that “Well, 
occlusion of this man’s coronary ves- 
sels would have occurred soon, re- 
gardless of his work.” It is true that 
the majority of published opinions 
have reported most coronary failures 
occur while the patient is at rest or 
asleep. But do not forget that hours 
to days usually elapse between the 
inception of a thrombus and its move- 
ment to occlusion. What right have 
physicians to say that inception took 
place at rest rather than at work, or 
that after inception the ensuing work 
did not speed up or increase the se- 
verity of the occlusion? After all, if 
a man labors five days at eight hours 
a day he is working 40 out of a 168 
hours, which is less than a fourth of 
his week. Therefore his chances are 
three to one of having his attack 
when he’s not working; but this fact 
provides no logical basis for excusing 
industry, for the hour of inception of 
a thrombus is all important. 

Physical exertion and emotional 
states promote formation of thrombi, 
with resulting disaster. Again let me 
stress that if exertion has been the 
kind to which a worker has been 
usually exposed one should ascribe 
death to natural causes, but any de- 
gree beyond the usual, or exposure 
to toxic substances, temperature 
changes or oxygen deficiency war- 
rants investigation of all circum- 
stances when a cardiac accident oc- 
curs. Such an investigation must 
cover the period of time from the 
attack to a time at least a week pre- 
vious to it. 

Likewise, both physical exertion 
and highly emotional state produce 
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hyptertension of varying duration. 
Thus high intracapillary pressure is 
produced. In the presence of marked 
sclerosis or other forms of circula- 
tory degeneration the capillary ves- 
sels are prone to give way, with re- 
sulting hemorrhage which, if large 
enough, becomes a damaging infarct. 
Various observers have found severe 
physical exertion raises blood pres- 
sure from 100 to 180 mm. of mercury. 
If the rupturing capillary in itself 
does not produce interference in 
function, it initiates a train of events 
leading to future trouble. 

Trauma of various kinds may also 
produce coronary closure, infarction 
and angina pectoris. I regret space 
does not permit the review of inter- 
esting and conclusive evidence. Pene- 


trating and nonpenetrating blows to 
the chest and back have produced 
clearcut coronary disorders, the 
mechanism of production being due 
to vessel spasm. This may be tran- 
sient, with little or no after-effects, 
or it may produce ischemia long 
enough to cause serious trouble. In 
workers buried in falling earth, in- 
creased intravascular pressure de- 
velops. Congenital defects may al- 
low ordinary exertion but not un- 
usual. 

In other words, anything increasing 
the load of an inadequate heart 
muscle tends to produce heart failure, 
whether it be through coronary oc- 
clusion, spasm, rupture or aneurysm. 
Death may result from acute dilata- 
tion, as in electric shock, exposure to 
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cold water and freezing temperatures. 
In the last war physicians saw the 
“nervous heart” with pain due to fa- 
tigue from persistent rapid beat. A 
worker with severe anemia cannot al- 
ways respond to excess exertion 
without cardiac symptoms; in wound- 
ed patients the heart is affected by 
histamine shock; in those with burns, 
where blood is concentrated, there is 
diminished volume; in patients suf- 
fering hemorrhage there is an in- 
creased rate; in those with heartstroke 
death appears to occur from hemor- 
rhage under the endocardium of the 
left ventricle. A heightened meta- 
bolism belabors the heart; diabetes 
accelerates sclerosis, and obesity ac- 
celerates coronary disease. A gain of 
30 pounds (13.6 kg.) in weight adds 
nearly 20 miles of blood vessels to our 
vascular system. 

If the cardiac output is increased 
a rising blood pressure increases 
coronary flow, thus subjecting the 
diseased vessel to rupture if the di- 
lating response to epinephrine is in- 
sufficient. Also, increased cardiac 
output (per beat) tends to tear débris 
from disease valves as blood passes 
through, surging into the coronary 
openings of the aorta or into the gen- 
eral circulation. On the other hand, 
exertion may increase the circulatory 
rate without increasing the heart’s 
output; then coronary pressure tends 
to fall and patients are in trouble, not 
from hemorrhage, but from anoxemia 
or clotting. Reversely, anoxemia in 
excess is a potent coronary vessel di- 
lator. Why can’t such dilatation in 
an atheromatous vessel be danger- 
ous? Also an abrupt increase in the 
work of the heart or sudden lowering 
of pressure in the aorta starts a 
vicious circle which may result in 
coronary insufficiency. The resulting 
anoxemia causes a rapid circulatory 
rate resulting in an increase in the 
size of the right ventricle to a point 
where the all or none law does not 
apply—an increase leading to edema 
of the lungs; it is known that the right 
ventricle hasn’t the reserve strength 
of the left one. 

Moreover, body tissue and chem- 
istry play a major role. On tissue 
metabolism depend the rate and vol- 
ume output of the heart, which is 
merely an agent. The oxygen and 
carbon dioxide pressure, together 
with the hydrogen ion concentration 
in the capillaries, is the determining 
factor. During muscular work the 
circulation rate is considerably in- 
creased, both from the chemical side 
and from the fact that excessive 
breathing brings about a failure in 
circulation. Work increases oxygen 
consumption; when there isn’t enough 
oxygen, through inability of the heart 
to produce it, the ensuing asphyxia 
impairs the action of the heart. Ex- 
cess respiratory activity can cause 
shock, as forced breathing diminishes 
the circulation. This is particularly 
true in the brain, which has a rich 
blood supply for its gray matter. Its 
normal oxygen pressure is very high; 
during muscular activity oxygen 
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diminishes and carbon dioxide in- 
creases because of the venous blood 
from the muscles. The role of excess 
lactic acid formation is questionable. 
It is known, however, that when tis- 
sues are poorly supplied with blood 
unoxidized lactic acid accumulates in 
them and passes thence into the blood 
stream, raising the hydrogen ion and 
carbon dioxide concentration of the 
blood and followed by stimulation of 
the respiratory center. 

Thus it can be seen that any factor 
producing even mild failure of the 
heart embraces multiple and complex 
changes in the whole circulatory sys- 
tem. 

SUMMARY AND CONCLUSIONS: 

Augmented work increases oxygen 
consumption. When the entire heart 
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is confronted with a general lack of 
oxygen the result is the picture of 
congestive failure; when there is a 
local lack of oxygen in the myocar- 
dium the result is angina pectoris, if 
mild, and infarction, if severe. The 
normal heart is usually able to meet 
the load placed on it by industry; 
there are few exceptions. Persons 
with abnormal hearts, circulatory 
hypertension and vascular diseases 
sometimes fulfil the demands made 
on them for a lifetime of activity but 
more often tend to fail eventually 
from even the routine activities and 
frequently fail when extraordinary 
activity is demanded. The presence 
of systemic disease is detrimental to 
normal circulatory function. Cardiac 
failure is in direct ratio to oxygen 
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want. Exertion, disease and emo- 
tional states cause hypertension, 


which is usually a forerunner of coro- 
nary disease. The mechanism of pro- 
duction of coronary disease and hy- 
pertension has been reviewed in the 
light of their relation to industry. 

Industry should reject workers 
with coronary disease and hyperten- 
sion only when the work contemnplat- 
ed is clearly destined to exceed their 
ability to respond normally. Indus- 
try should accept responsibility for 
the pathologic conditions it has cre- 
ated or exacerbated. Industry and 
unions should cooperate by alloting 
work within the ability of the worker 
with heart disease, because 70% of 
those rejected are able to work at 
something. Differentiation between 
ordinary and extraordinary activity 
is difficult but possible. 

In conclusion I offer the following 
thoughts toward solution of this con- 
troversial subject: 

1. Institute pre-employment exami- 
nations with the right of the worker 
to sign a waiver which the law will 
recognize, thus acquainting the work- 
er with his disabilities while protect- 
ing the employer. 

2. In cases of questionable liability 
for cardiac disorders arising out of 
employment, demand careful medical 
analysis of each case by a competent 
examiner, who will painstakingly 
start his investigation not just from 
the time of onset of apparent disabil- 
ity but from a period many days pre- 
vious thereto. 
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3. Establish wider use of electro- 
cardiography, the value of which 
often exceeds that of the widely used 
roentgenography. 

4. Amend the present industrial 
laws to allow finer gradations and de- 
grees of incapacity. 

5. Abolish the unfair laws extant 
in many states where a worker’s 
death gives dependents full award 
when death has been due only to 
exacerbation of admitted, preexisting 
disease. Industry should rightfully 
reject a claim for full death benefits 
in the rupturing of an old syphilitic 
aneurysm at work which would have 
ruptured soon without any exertion; 
at present there is little or no alloca- 
tion of degree of responsibility. In 
California now the award is $6,000 
net. 

6. Give the disabled worker prompt 
and proper medical care; rehabilitate 
him. Don’t discard him, but develop 
him, and work with placement and 
rehabilitation bureaus which find 
work for disabled persons in skilled 
and unskilled labor. 

7. Define more clearly in each state 
which occupational diseases are com- 
pensable and to what degree. As 
proposed by Robert T. Legge, create 
legislation enabling the person with 
heart disease to work under medical 
supervision yet releasing the employ- 
er and insurance carrier from finan- 
cial liability in case of death. 

8. At present, expert medical testi- 
mony is in a deplorable state. Cre- 
ate and define standards of qualifica- 
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tion and urge their acceptance by 
commissions and courts. 

9. Teach more industrial medicine 
in the nation’s medical schools. 

10. Create state medical boards of 
review which should decide which 
cases are worthy of consideration by 
commissions and courts. Such boards 
would eliminate many evils of the 
present system of decisions by lay 
referees, whose honest intentions are 
often buried in a mass of conflicting 
medical testimony. 

Lastly, the principals must get to- 
gether; the worker, the union, the 
employer, the insurer and the physi- 
cian all have something to learn from 
one another. 

That is my answer to the question 
before me. It cannot be a sweeping, 
conclusive one because it depends on 
the merits of the worker in each in- 
dividual case. 

This answer is a challenge to the 
industrial physician, especially when, 
with the vast defense program of the 
United States imminent, there will 
soon be a chance to place every avail- 
able person. It is one I know will be 
met successfully to provide another 
brilliant chapter in the annals of 
American medicine. 


Abstract of Discussion 


R. NELSON D. MORRIS, Toledo, 
Ohio: I agree with Dr. Behne- 
man that present knowledge does not 
warrant widespread rejection of 
workers for hypertensive or coronary 
disease. Adoption of such practice to 
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protect the employer would implicitly 
force him to accept undue liability 
for those not rejected. Errors in 
courts or in legislative chambers in 
assigning undue risks to industry in 
re health of employees should not be 
allowed to stampede us into a false 
position. We have two important re- 
sponsibilities: first, to safeguard and 
maintain health; second, to assist in 
determining causes in which injury 
attends occupation. Our first duty is 
performed by careful history taking, 
physical and laboratory examina- 
tions, reasonable effort to suit the 
task to the worker’s capacity and 
continued supervision to find where 
we may be wrong, where physical 
status may change or where the con- 
ditions of labor may be improved. 
Industrial medicine so practiced aims 
to benefit every one through benefits 
conferred directly on the worker. It 
has no purpose to protect the employ- 
er from health risk except by keeping 
workers with known physical impair- 
ment from tasks of extra hazard and 
reducing those hazards wherever pos- 
sible. The discharge of our second 
responsibility should not be confused 
by efforts to favor the interests of 
either worker or employer. Our ob- 
ligation of impartiality is no less than 
that of the courts. If we give evi- 
dence or assume tasks unwarranted 
by our knowledge, we prejudice the 
decisions of judicial and legislative 
bodies. Unfair laws and unjust de- 
cisions reflect directly on members of 
our profession. Our duty is to know 
all that is knowable and to tell only 
what we know. We do not know the 
role of effort in creating or aggravat- 
ing the condition in the vascular dis- 
eases under consideration. We can 
picture several possibilities for the 
victim of thrombosis beginning dur- 
ing sleep. He may die. without wak- 
ing, feel pain and call help or get up 
in the morning unaware of what has 
happened. His first symptom may 
then occur while dressing, on his way 
to work, while doing his usual task 
or soon or late during unusual exer- 
tion. Then who is to say what was 
the role of effort in disabling or kill- 
ing this man? If a worker suffers 
death with infarction without throm- 
bosis under conditions of labor that 
might be termed accidental, and if 
his collateral vessels are found nor- 
mal, his death may be attributed to 
industrial accident. But preliminary 
examination would hardly have 
saved the employer from such risk. 
For the present, we can be more effi- 
cient in the prevention of accidents 
than in the selection of workers able 
to withstand them. 


R. ROBERT T. LEGGE, Berkeley, 
Calif.: The question as to who 

can work is today an important prob- 
lem. The employer in many instances 
would prefer to employ rejected men 
who have heart disease but are pro- 
hibited by compensation laws, in- 
creased insurance rates and the fact 
that a waiver is illegal. The unions 
are opposed to the changing of laws 
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for any special legislation, fearing 
that it may invalidate the workmen’s 
compensation act. The attitude of 
industrial physicians is i: accord 
with the health programs for workers 
for preemployment and periodic ex- 
aminations. The purpose is, of course, 
to improve efficiency of the individ- 
uals and to detect early defects that 
may arise in the course of employ- 
ment. The vocational guidance com- 
mittees of the various heart associa- 
tions are definitely in accord in their 
efforts to solve problems by some uni- 
form methods of class legislation, by 
special waivers or by the subsequent 
injury act. Dr. Behneman states that 
in California compensation is given 
in heart cases. Germany has a per- 
manent disability provision requiring 
employers to carry 2% of their in- 
jured. Such a measure should be 
adopted in our compensation laws. 
The National Institute for Cardiacs 
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(Australia) not only secures employ- 
ment for patients with heart disease 
but also guides and supervises them 
and establishes basic wages. America 
would be wise to adopt a like meas- 
ure. Our knowledge today of coro- 
nary disease and hypertension war- 
rants some modification of compen- 
sation laws in employing persons 
handicapped by heart disease, as the 
evidence here offered tends to sub- 
stantiate. The Chicago Heart Asso- 
ciation found that 1.34% in 13 indus- 
tries were rejected on account of 
heart disease; 32.5% of these were 
found able to go back to active serv- 
ice, while 42.2% were restricted for 
modified duty. Master, Dack and 
Jaffe find only 2% of coronary dis- 
ease the result of effort. Berghoff, of 
Chicago, states that the mortality of 
coronary block is less than 10%. 
Wychgel, in studies of arterial tension 
in steel workers 54 years of age, 
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found that examinees with a systolic 
pressure of 200 and a diastolic pres- 
sure of 120 should be rejected. 


R. E. J. STIEGLITZ, Washington, 

D. C.: In connection with Dr. 
Behneman’s paper I take some ex- 
ception to the implied simplicity of 
the physiology of cardiac dynamics. 
I think that on further thought he 
would emphasize other factors, such 
as the availability of hemoglobin, the 
oxygen tension of the atmosphere, the 
availability of carbohydrate and in- 
sulin, which are all required by the 
myocardium. Furthermore, arterial 
constriction does not increase the 
pressure in the capillaries; it dimin- 
ishes the blood supply distal to the 
narrowed arterioles. There is a defi- 
nite slowing and sluggishness of the 
circulation distal to arteriolar con- 
striction in hypertensive disease. A 
coronary accident, a coronary occlu- 
sion with or without infarction (and 
I have noticed the absence of any im- 
plication of a quantitative sense in 
evaluating coronary thrombosis and 
its consequences on myocardial func- 


tion), is but a phase of the disease - 


arteriosclerosis. The patient is not 
well prior to his coronary accident 
and doesn’t necessarily become per- 
manently disabled thereafter. The 
coronary occlusion is merely an acute 
exacerbation of a process which con- 
tinues to exist and will continue to 
exist until death. It may or may not 
progress rapidly, depending on many 
factors. We must not separate too 
sharply a phase of the disorder from 
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the disease itself. A similar thought 
applies in hypertensive arterial dis- 
ease. We must recognize that it is a 
progressive matter. Neither hyper- 
tensive disease nor arteriosclerosis is 
curable. Therefore we should not 
talk about “cure” to the patient, the 
employer or the insurance company. 
These disorders frequently are, how- 
ever, controllable. In our statements 
to these persons, be they patients or 
prospective employees, we _ should 
emphasize “control” of their disorder 
rather than “cure.” It is not a ques- 
tion of being well or sick, as though 
there were a sharp line of distinction 
between the two. I doubt that any 
one of us in this room is 100 per cent 
well. The major problem in these 
cases is not the height of the arterial 
tension at the time the man is up for 
employment or reevaluation of his 
health but the rate at which his dis- 
order is progressing. Determination 
of the rate involves somewhat more 
of a clinical examination than is car- 
ried out in many health surveys. 


R. ARTHUR M. MASTER, New 

York: I agree almost entirely 
with the suggestions made, but I 
should like to take issue with a state- 
ment that effort precipitates coronary 
occlusion. My associates and I have 
reported that from one half to one 
million attacks of coronary occlusion 
occur annually in this country. Hence 
it is important to determine whether 
effort can precipitate coronary occlu- 
sion or thrombosis. It will readily be 
admitted that effort can induce an- 
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gina pectoris and failure of the left 
side of the heart with pulmonary 
edema and probably failure of the 
right side of the heart. However, 
there is no evidence that effort can 
precipitate a coronary occlusion. All 
persons exert themselves strenuously 
frequently during the day. Driving 
and parking a car, raising windows 
which do not give readily, are com- 
monplace severe efforts performed 
repeatedly by most people. If effort 
were a factor in precipitating coro- 
nary occlusion, every one with coro- 
nary artery disease would have an 
occlusion. Furthermore, the latter 
occurs in all classes irrespective of 
occupation, again evidence that phy- 
sical exertion is no factor in the for- 
mation of coronary occlusion. Re- 
cently it has been theorized that ex- 
ertion increases the aortic pressure 
and thus ruptures a capillary in a 
coronary artery; this in turn is sup- 
posed to initiate a thrombus. There 
is no evidence for this. As Dr. Stieg- 
litz says, a rise in arterial pressure is 
not transmitted to the peripheral cap- 
illaries. The area of the latter is so 
great that pressure falls precipitately. 
Again, Winternitz has shown that 
capillary rupture is part of the arter- 
iosclerotic process, but nowhere does 
he intimate that effort or increase in 
blood pressure will rupture a capil- 
lary. In fact, Winternitz injected the 
coronary arteries of patients dying of 
coronary disease using the unheard of 
pressure of 500 to 1,000 mm. of mer- 
cury and yet did not produce capil- 
lary rupture! 
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This Industrial Hygiene Section is 
published to promote sound thought 
upon and concerning industrial hy- 
giene. To that end it will contain 
articles, discussions, news items, re- 
ports, digests, and other presenta- 
tions, together with editorial com- 
ments. The editorial policy is to 
encourage frank discussion. On this 
basis contributions are invited. 
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The Editorial Committee will exercise 
its best judgment in selecting for pub- 
lication the material which presents 
most exactly the factors affecting in- 
dustrial health and developments for 
control of potentially injurious ex- 
posures. The editors may not concur 
in opinions expressed by the authors 
but will endeavor to assure authen- 
ticity of fact. 
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The Toxicity of Antimony 


—Animal Studies 





WILLIAM R. Braptey, M.S., 
and 
WILLIAM G. FReprick, Sc.D., 
Bureau of Industrial Hygiene, 
Department of Health, 
Detroit, Michigan 


ITTLE is known concerning the toxicity of 
metallic antimony and its compounds when 

used industrially. 

Perhaps the first industrial employment of the 
metal dates back to the Chaldeans, who used it 
about 4000 B.C. in the manufacture of vessels and 
vases. Archeological discoveries show that other 
ancient civilizations made use of both the metal 
and the black sulfide. The history of antimony 
has been excellently reported in the comprehen- 
sive brochure by Habeck' (1936). Examination of 
the extensive literature on these materials and 
other antimony compounds clearly indicates their 
widespread industrial utilization at the present 
time. 

In the United States, industrial workers are 
exposed to antimony in the mining of the ore, the 
smelting, refining and utilization of the metal, and 
the production and use of its compounds. The 
metal is employed especially as an alloy with 
other metals and in particular with lead, tin and 
copper. Nearly all industrial lead alloys contain 
antimony. Chief among these are bearing metals, 
type metals, storage battery grids and pewters. 
Antimony is a strategic metal for national de- 
fense, being incorporated in the manufacture of 
munitions, tools and machines. The development 
of domestic antimony sources, enlarging ore re- 
serves and increasing domestic smelter capacities 
as a national defense measure has progressed 
rapidly in the last few years. 

Industrial processes present the opportunity for 
worker absorption of antimony in the form of 
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fumes and dust through the respiratory passages 
and in the digestive tract. The literature reports* 
that absorption may take place also through the 
skin. It is held by some authorities that the chief 
danger to workers with antimony alloys is from 
lead, arsenic or other metals which they contain. 
However, many cases of occupational illness attri- 
butable directly to the manufacture and use of 
antimony and its compounds as well as its alloys 
are reported in the literature together with spe- 
cific clinical symptoms of poisoning in both the 
acute and chronic forms. 

This paper presents, first, a brief historical sur- 
vey of the pertinent literature, and second, labor- 
atory studies on the toxicity of antimony and five 
of its compounds. The experimental work repre- 
sents utilization of 357 small animals in the 
antimony study and 160 animals in a comparative 
lead study. Included in the comparative work is 
a study of the minimum fatal intraperitoneal dose 
for lead metal and five of its compounds. In the 
antimony phase of the work the minimum fatal 
intraperitoneal dose was determined for rats, to- 
gether with the resultant pathology in the fatal 
episode and in sub-lethal dose survivors. Rats and 
rabbits were fed antimony metal and tartar emetic 
for periods up to 12 months. Minimum fatal 
dose determinations were made of the metal and 
antimony potassium tartrate by mouth in rats and 
intraperitoneally and by mouth in guinea pigs. 
Hematological, gross and microscopic pathological 
examinations, chemical and spectrographic an- 
alyses were made on representative animals. The 
subjection of small animals to the inhalation of 
antimony dusts and fumes has, up to now, not been 
undertaken. 


Historical 


AROZZI* in 1930, White* in 1934 and McNally* 

in 1937 have presented literature summaries 

of many industrial antimony poisoning cases to- 
gether with clinical findings dating from the first 
description of the effects of antimony on chemists 
by Ramazzini® about 1700. Included in these re- 
ports are the findings of Schrumpf and Zabel,® 
1910. They noticed among younger workers in a 
type foundry very few cases of lead poisoning, but 
a number with: “remarkable facial expression, 
complaints of nervousness, irritability, sleepless- 
ness, fatigue, dizziness, headache, both frontal and 
cerebral, muscular pain, neuralgia in the extremi- 
tiesties, nausea, loss of appetite, gastro-intestinal 
disturbances and constipation.” Examination of 
the blood revealed a diminished leucocyte count 
and a notable eosinophilia. A lowering of the blood 
pressure was noted. Antimony was found in the 
fecal discharges. The symptoms disappeared after 
suspension of work for two to three weeks. Ex- 
perimental feeding of rabbits with antimony oxide 
and sulfide produced similar changes in the blood. 
Selisky’ in 1928 reported 200 cases of industrial 
skin lesions due to the use of a solution of anti- 
mony salts as a mordant in cloth dyeing. He de- 
scribed a pustular necrotic dermatitis commencing 
as a folliculitis and ending with atrophic scarring 
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and cites intermediate products of the antimony 
salts as the etiologic factor. He further noted 
the condition to be worse in the summer months. 
Oliver® (1933) found among antimony trioxide 
workers occasional skin irritation, a slight lower- 
ing of the blood pressure and a marked daily ex- 
cretion of antimony in the feces, but concludes 
that the occupation has little danger. 

However, Feil® in 1939 reported considerable ill- 
ness among workers in an antimony foundry. He 
states, “among 15 workers exposed to vapors (the 
white oxide and metal vapors produced in the 
melting process) seven men had a rash when 
examined and 14 had had it at some time. It 
consisted of pustules very similar to smallpox. 
The neck, forearms and legs were usually affected. 
In some persons the rash covered almost the whole 
body, while in others there were few pustules. 
They arose after a few weeks’ work and healed 
when the worker left the job. The only worker 
who had never had the rash suffered greatly, how- 
ever, from the vapors (lack of appetite, headache, 
oppression). Half of the workers had conjuncti- 
vitis and half had anemia and other complaints.” 

Factory inspection reports from Hamburg, Ger- 
many, showed that the workers grinding metallic 
antimony frequently suffered from dyspepsia, 
headache, vomiting, conjunctivitis and a bloody 
discharge from the nose. Dutch inspectors in Hol- 
land found what they held to be acute antimony 
poisoning in a man who broke up large pieces of 
the metal. It nevertheless appears that the opinion 
of authorities? is divided on the possibility that 
antimony may cause industrial poisoning. 

A few toxicological studies dealing with in- 
dustrially used antimony compounds have been 
reported. In 1912, Boveri'® fed rabbits metallic 
antimony suspended in oil in doses from five to 55 
milligrams every other day for 30, 60, and 90 days 
without apparent bad effects. Larger doses pro- 
duced diarrhea with a progressive cachexia and 
death. Abortions were frequent. Autopsies re- 
vealed hypertrophy of the heart and adrenals. The 
aorta and other arteries showed no alterations 
such as are found in lead poisoning. 

Seitz''-!* in 1923 and 1924 corroborated his blood 
findings among type founders with those he ob- 
tained experimentally through subcutaneous in- 
jections of antimony in cats. A diminution in red 
and white blood cells resulted. Antimony ad- 
ministered by stomach caused a diminution of 
white cells and an increase in red cells. The re- 
sults of experiments on guinea pigs were not so 
pronounced. 

Manson"™ in 1926 conducted electro-cardiogra- 
phic experiments following intravenous injections 
of antimony at doses of one-tenth to one-half 
minimum fatal doses. A slowing of rate, lengthen- 
ing of atrio-ventricular conduction and arrythmia 
resulted and he concluded that the fundamental 
function of the heart muscle was affected and the 
action was local in the myocardial tissue and not 
in the inhibitory centers. A marked lowering of 
blood pressure also occurred. 

Maneghetti' in 1926 injected trivalent antimony 
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(colloidal antimony sulphide and tartar emetic) 
slowly into the veins of rabbits. This caused a 
“tone blood disease” characterized by the appear- 
ance in the circulation, within 24 hours of numer- 
ous normoblasts, polychromatic erythrocytes, 
Howell-Jolly bodies, red cells with basophilic 
stippling and an increase in reticulated erythro- 
cytes. There was leucocytosis with the presence 
of myelocytes. The red blood cell count and hemo- 
globin remained normal. After 200 hours, there 
was a lowered red blood cell count, a drop in 
hemoglobin and intense anisocytosis with many 
large normocytes. Normoblasts were also present. 
The rapidity of injection had a marked effect on 
the intensity of the blood changes, the degree of 
toxicity and the localization and nature of patho- 
logical changes. 

Flury’® (1927) conducted feeding experiments 
on rats, cats and dogs using tartar emetic, anti- 
mony trioxide and antimony pentoxide. He found 
that doses of the trioxide and pentoxide as high 
as four milligrams daily could be fed to 150 gram 
rats without appreciable effect on growth. Daily 
doses of 200 milligrams of the trioxide resulted in 
slight irregularities in the growth of rats while 
death resulted with the same dose of tartar emetic. 
Two cats sickened and lost weight after the con- 
tinued feeding of these oxides at 450 milligram 
doses daily. The pentoxide was found to be 
slightly less toxic than the trioxide. Dogs were 
more sensitive than small rodents and showed 
digestive upsets, vomiting and diarrhea after the 
administration of only a few grams of material. 
Tartar emetic was found to be by far the most 
toxic of the compounds studied. About 10 milli- 
grams per kilogram caused vomiting in cats and 
four milligrams per kilogram produced similar 
effects in dogs. Continued feeding of small amounts 
of antimony compounds including tartar emetic 
hindered the growth of young rats; with larger 
doses definite retardation of growth occurred. No 
certain evidence of tolerance to antimony was ob- 
tained. 

In 1926, Pribyl'® found an increase in the non- 
protein nitrogen of the blood in the experimental 
subacute tartar emetic poisoning of four rabbits. 
This he believed is due to a rise in urea nitrogen 
and is associated with an increase in this sub- 
stance in the urine. The ammonia nitrogen quo- 
tient in the urine of poisoned rabbits seems to be 
inversely proportional to the urea nitrogen quo- 
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tient. The acceleration of protein metabolism is 
attributed mainly to increased autolysis of tissues. 

Lucia and Brown ™ in 1934 injected a freshly 
prepared 1% solution of tartar emetic intraven- 
ously in rabbits. A six-milligram per kilogram dose 
reduced the leucocyte count by 50% within five 
minutes. No subsequent leucocyte loss was ob- 
served in 28 hours. Normoblasts were moderately 
increased while the blood platelet count remained 
unchanged. 

Habeck! in 1936 reported a marked lowering of 
the leucocyte count in chronic antimony poisoning. 

Oelkers'* who in 1937 discussed the pharmac- 
ology of antimony, states that it is a general cell 
poison whose action disturbs “vascular breath- 
ing,” checks albumen putrefaction and fat and 
carbohydrate metabolism. He further states that 
the view held by many that antimony causes capil- 
lary paralysis is not true. He found'® that when 
rabbits were poisoned with tartar emetic, a con- 
siderable disturbance in the catabolism of glucose 
and alcohol resulted. 

In 1923 Brahmachari*’ observed that guinea pigs 
could not survive intramuscular injection of a 
glycerine solution of antimony trioxide in doses 
of 25 milligrams per kilogram but survived 20 
milligram doses. 

Carlson *! found that 8% of the antimony in the 
crimson sulphide and about 3% of the antimony 
in the golden sulphide was soluble in gastric juice. 
He considered it possible that this solubility was 
sufficient to be a source of danger to men exposed 
to these dusts. 

Bachem” has shown that chronic ingestion of 
antimony produces “serious degeneration of the 
internal organs” without establishing a tolerance. 


Experimental 


INIMUM LETHAL INTRAPERITONEAL DOSE IN 

RATS: One hundred and forty nine albino 
rats were used to determine the minimum lethal 
intraperitoneal dose for antimony metal and five 
of its compounds frequently used in industrial 
practices. The relative toxicities of these materials 
were sought by implantation of known quantities 
in the peritoneal cavities of the animals. The ma- 
terials were finely ground and passed through a 
325-mesh sieve to effect a small particle size and 
thus aid their absorption within the body. The 
slightly soluble compounds were incorporated in 
fresh corn oil, the soluble compounds in distilled 














TABLE I. 
MINIMUM LETHAL DosE FoR ANTIMONY COMPOUNDS ADMINISTERED INTRAPERITONEALLY TO Rats 


Material 


Milligrams of Antimony 


M.L.D./50 
Total Weight 


per 100 Grams Body of Compound 





~ Antimony potassium tartrate KSbOC.H.O.4H.O...... ies 


Antimony metal 


Antimony trisulfide EES Sa aes 
Antimony pentasulfide ih etccctbiaaieiein 
Antimony trioxide EE a ae ree 
Antimony pentoxide EISEN SRSeS aa Saar sem 





Controls, corn oil................ 
Controls, distilled water.... 
Centrols, untreated............ 






ec cccccesccceeees cceccceceeess sces esses seeeerrsces 


Weight in Milligrams 
1.1 3 
10.0 10 
100.0 139 
150.0 247 
325.0 389 
400.0 531 
Survived 3 ml. 
Survived 3 ml. 
Survived 
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water. Many metallic materials, when suspended 
in corn oil, catalyze its oxidation and produce 
organic acids which convert insoluble compounds 
to soluble ones. This effect increases the toxicity 
of the compound and leads to erroneous conclu- 
sions. Accordingly, only fresh suspensions of sub- 
stances in fresh corn oil were used. All dosage 
was based upon the percentage of antimony in the 
compound in order to facilitate comparison with 
the toxicity of other metals and metal compounds. 
Three groups of control animals were established. 
One group received corn oil intraperitoneally, a 
second group distilled water, while a third group 
remained untreated. 

In Table I the antimony compounds used are 
listed in the order of their toxicity. The minimum 
lethal dose presented in column two is the dose 
which killed 50% of the animals. Column three is 
a calculation from column two showing the corre- 
sponding entire weights of the compounds in- 
jected. 

The animals represented by this phase of the 
study were adult, healthy albino rats which met 
standards for normalcy previously established for 
this strain. All laboratory animals received high 
caloric, high vitamin diets augmented by lettuce 
twice weekly. The materials used were of high 
purity, caution being observed that any arsenic 
content was negligible. Postmortem examinations 
were made of all animals to determine the cause 
of death in the acute episode and to show the 
response of body tissue to absorption of sub-lethal 
antimony doses. The latter group of animals were 
sacrificed at various periods from 15 to 70 days 
following injection. Tissues from representative 
animals were examined miscroscopically. 

Animals dying within a few days after injection 
showed dyspnea, loss of weight, general weakness, 
loss of hair and evidence of myocardial insuffi- 
ciency. Predominant physical signs in survivors 
were marked immediate loss of weight with a re- 
tarded, gradual gain after five to 10 days and a 
marked loss of hair with a dry and scaly appear- 
ance of the skin. Hematological studies made of 
these animals showed an eosinophilia. 


Pathological Findings 


T autopsy, gross findings in the acute episode 
were myocardial congestion with engorge- 
ment of cardiac blood vessels, dilatation of the 
right heart and little change in the lungs. The 
abdominal viscera were generally softened and 
congested with occasional interstitial hemorrhage. 
Numerous areas of the peritoneal surfaces were 
overlain with the injected material. Death was 
attributed to myocardial failure. In surviving 
animals the initial acute congestion had partially 
subsided when seen at autopsy, although cut sec- 
tions of the hearts, livers and kidneys showed 
congestion and occasional signs of early degenera- 
tive changes. The small intestines usually were 
hemorrhagic. A fibrous tissue response in the 
abdominal cavity anchored peritoneal surfaces and 
walled off areas of the injected material in de- 
pendent portions. 
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Microscopic examination showed the lungs of 
all animals to be essentially negative. In those 
rats succumbing to lethal dosage, death was at- 
tributed to myocardial edema with marked hy- 
peremia and capillary engorgement of the sub- 
endocardial zone. The livers showed moderate 
periportal congestion with vacuolization, degen- 
eration and polymorphonuclear infiltration. Anti- 
mony oxides and sulfides produced no change in 
the spleen, but with the metal there was moderate 
hyperplasia with an increase in eosinophils. With 
the more soluble tartrate there was, in addition, 
an acute picture of intense splenic congestion. An 
acute toxic glomerulo nephritis (Fig. 1) with 
glomerular congestion, apparently albuminous ma- 
terial in the glomerular spaces and a degeneration 
of tubular epithelum also resulted in those animals 
receiving the tartrate. A similar response, but of 
mild degree, was found in rats receiving the lesser 
soluble materials. 

In the microscopic examination of animals sur- 
viving sub-minimum lethal dosage more marked 
signs of chronic change were noticeable in the 
heart. A marked variation appeared in the stain- 
ing of myocardial fibers. Intensely red staining 
cells, in which the fibrillar structure was indis- 
tinct, appeared more numerous in the sub-en- 
docardial and epicardial zones. A fine stippling of 
dark staining pigment was present within numer- 
ous muscle fibers, more noticeable in animals re- 
ceiving the metal (Fig. 2). Other myocardial cells 
were edematous. In the antimony potassium tar- 
trate animals there was an increase in connective 
and fibrous tissues of the myocardium. In the 
livers (Fig. 3) of nearly all animals there was 
sub-capsular congestion and in some instances 
blood pigmentation. A mild hepato-toxemia was 
characterized by a functional hypertrophy of many 
cells displaying a cloudy appearance and finely 





FIG. 1. 
High power photomicrograph showing kidney damage 
characteristic of animals receiving lethal doses of 
antimony metal or its compounds 
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TABLE II. 
MINIMUM LETHAL DosE FOR ANTIMONY ComPounps ADMINISTERED INTRAPERITONEALLY TO GUINEA PI1Gs 





Material 


~ Antimony ‘potassium tartrate KSbOC.H.O.%4H: a 
Antimony metal Sb 


Control—calcium carbonate 
Control—iron oxide 

Control—corn oil . sau eabpspeiustaliaaraceb baum soaiaitibedbetib 
Control—distilled water ees aisha karla nace okeeitn 
Control—untreated St aa Seeiabbbicanitista’ a he i 
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reticulated cytoplasm. Numerous plasma cells and 
deep staining cells with picnotic nuclei were in 
evidence. In addition there was a slight periportal 
connective tissue increase with capillary conges- 
tion and infiltration of a few lymphocytes in livers 
of animals injected with antimony potassium tar- 
trate. The spleens were essentially negative with 
a slight congestion and a moderate diffuse hyper- 
plasia in animals receiving the metal and tartar 
emetic. Glomerular congestion with coagulated, 
albumen-like material in the tubules was also 
seen in the kidneys of these latter animals. 


Comment 


HE above findings establish a relatively low 

order of toxicity for the oxides and sulfides 
of antimony. The minimum fatal dose for the 
antimony sulfides, injected intraperitoneally, ap- 
pears to be one-third that for the respective oxides. 
Antimony metal, however, presents a rather high 
order of toxicity. The high toxicity of tartar 
emetic, 10 times that of the metal, long has been 
recognized. The toxemia evident in the livers and 
kidneys is not surprising since such a response is 
frequently associated with the elimination of toxic 





FIG. 2. 
Oil immersion photomicrograph showing fine pig- 
mentation in myocardial tissue from a rat receiving a 
sub-lethal intraperitoneal dose of antimony metal 


M.L. D. / 50 
Milligrams of Antimony Total Weight 
per 100 grams Body of Compounds 
Weight in Milligrams 
1.5 2.5 
15.0 15.0 
Survived 100 
Survived 100 
Survived 2 ml. 
Survived 2 ml. 
Survived 


materials. The suggestion here is that an albumi- 
nurea may be present during antimony absorption. 
The rather specific attack upon the myocardium 
is conspicuous by its nature and consistency. In 
the medical examination of workers exposed to 
antimony and to metals incorporating antimony, 
attention to physical signs and symptoms related 
to the heart may be justified. 


Minimum Lethal Intraperitoneal Dose 


HE minimum lethal intraperitoneal dose for 

antimony metal and antimony potassium tar- 
trate was determined on normal guinea pigs. Ap- 
proximately the same ratio of toxicity, 1 to 10, 
exists between these materials as when adminis- 
tered to rats (Table II). Control pigs received 
calcium carbonate and iron oxide in doses of 100 
milligrams per 100 grams of body weight with the 
expectable absorptive and inert responses respec- 
tively. Additional control animals as listed in 
Table II were without poisoning. Eighty-eight 
guinea pigs were used in this phase of the study. 
Gross pathological findings in these antimony- 
treated animals was in close accord with those 
found in similarly treated rats. 


FIG. 3. 
Low power photomicrograph showing liver damage 
characteristic of rats receiving sub-lethal intraperi- 
toneal doses of antimony potassium tartrate 
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Comparative Study of Similar Lead Compounds 


N view of the fact that lead and antimony are 

closely associated in industrially used alloys, 
it appeared wise to compare certain similar lead 
compounds with antimony compounds. In this 
comparative study the minimum lethal dose of 
these lead compounds was determined by intra- 
peritoneal injection into albino rats. Similar pro- 
cedures were employed as when determining the 
minimum lethal dose for antimony compounds. 
One hundred and fifty animals received doses cal- 
culated as milligrams of lead present in the com- 
pound per 100 grams of animal body weight 
(Table III). 


INDUSTRIAL MEDICINE Industrial Hygiene Section 


Avril, 1941 


dependent abdominal areas or caught in the 
omentum. Antimony metal at one-tenth this dose 
was fatal to rats. 


Oral Administration of Antimony 


HE inauguration of a long continued feeding 
program, using the metal and antimony po- 
tassium tartrate, gave opportunity to observe not 
only the physiological response in small animals 
but also the distribution and retention of antimony 
throughout the body. The five phases of this pro- 
gram involved four series of albino rats and one 
series of rabbits, a total of 130 animals. Adequate 
controls were maintained for all animal groups. 
The minimum lethal dose of antimony potassium 


TABLE III. 
MINIMUM LETHAL DosE or LEAD COMPOUNDS ADMINISTERED INTRAPERITONEALLY TO RATS 


Material 

Lead acetate Pb (C:H;O) 2.3H:0O................ 
Lead oxide ee eg Guaiaetaeent 
Lead oxide Pb.O, PALIN EE ener eee 
Lead tartrate es 
Lead sulfide PbS apieheeeieig nN a, 
Lead metal—325 mesh Pb 

Controls titanium dioxide ne ee en, ee 
Controls iron oxide 0 Ee ee 
Controls calcium carbonate RE cxccaiecieclinScscmeeceuacen 


Controls corn oil 
Controls distilled water . 
Controls untreated 


Autopsy findings were those of acute lead 
poisoning. In these latter animals basophilic ag- 
gregation cell counts rose rapidly and gradually 
fell off or were lowering at the time of sacrifice. 
Control animals received 1500 milligram doses of 
titanium dioxide, iron oxide or calcium carbonate. 
Additional control animals are shown in the table. 
Basophilic aggregation cell counts in control ani- 
mals showed averages in agreement with the find- 
ings of McCord and Bradley.** 

In Table III the lead compounds used are listed 
in the order of their toxicity as indicated by mini- 
mum lethal doses. When this dose is used as the 
toxicological index, delayed action, cumulative ef- 
fects or other responses which may occur will 
contribute to the order of toxicity. Fairhall, Sayers 
and Miller** found that lead metal and the lesser 
soluble compounds assume the same toxicological 
importance when the ability of the animal body 
to store lead was used as the criteria. 

By comparing Table I and Table II it is evident 
that both antimony metal and antimony potassium 
tartrate are more toxic than is lead in the form 
of the soluble acetate when injected intraperitone- 
ally intoalbino rats at minimum lethal doses. How- 
ever, under similar conditions, lead as the oxide 
appears to be seven times as toxic as antimony 
trioxide. The minimum lethal dose for lead metai 
was not found. Doses as large as 100 milligrams 
per 100 grams of body weight did not kill the ani- 
mals. The body weight remained stationary with 
this dose over a 40-day observation period. At 
autopsy, unabsorbed metal was found walled off in 


M.L.D./50 
Milligrams of Lead 
per 100 Grams Body 


Total Weight 
of Compound 


Weight in Milligrams 
15 20 
40 43 
45 49 
70 99 
160 181 
above 100 above 100 
Survived 1500 
Survived 1500 
Survived 1500 
Survived 2 ml. 
Survived 2 mil. 


Survived 


tartrate by oral administration to rats was found 
to be 30 milligrams per 100 grams of body weight. 
Here again the dose given refers to the amount of 
antimony present in the compound. Rats survived 
700 milligram doses of the metal but their weight 
remained stationary for many days thereafter. 
These materials were delivered directly to the 
stomach of the animals by rubber catheter and 
were incorporated in water and corn oil respec- 
tively. 

In the second series rats were submitted to a 
feeding daily, except Sunday, of tablet triturates 
compounded in a lactose base from finely screened 
and thoroughly ball-milled ingredients. These 
animals were separated into two groups, one re- 
ceived treatment for six months, the other for 
12 months. Tartar emetic doses were at one 
milligram and antimony metal doses at one or five 
milligrams. Feeding programs were begun on 
rats averaging 125 grams in weight. 

In series three, rats were fed antimony ad libi- 
tum for seven and one-half months. Daily doses 
were one milligram for the tartrate and five milli- 
grams for the metal. 

Treatment of rats in series four was continued 
for 12 months. Doses of antimony potassium tar- 
trate were gradually increased during the first 
six months to 10 milligrams daily per 100 grams 
body weight, at which level they were maintained. 
Similarly antimony metal was administered in 
gradually increasing doses up to 100 milligrams 
per 100 grams body weight daily. No tolerance 
was developed to these materials at the doses 
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used. This was demonstrated in a side experiment 
with rats where the highest doses were given 
without preliminary graduated step increases. 

Rabbits were also given antimony ad libitum in 
daily doses of 40 milligrams of metal and eight 
milligrams of antimony potassium tartrate per 
kilogram of body weight. This dosage was con- 
tinued four months. 


Comment 


LL animals maintained their normal growth 

rates. Periodic basophilic aggregation cell 
counts showed normal rat averages of 2.0% and 
rabbit averages of 1. 8% throughout. Rats showed 
a slight leucocytosis. The gross and microscopic 
pathology of these animals simulates that pre- 
viously cited for animals receving sub-lethal dos- 
age intraperitoneally. 


Oral Administration of Lead 


HE response of rabbits given antimony differs 

from that elicited by lead compounds ad- 
ministered orally to similar animals. In a com- 
parison study 10 rabbits each received five doses 
of lead compounds by stomach tube at intervals 
of four days. Doses were delivered in solution or 
suspension and the animals were submitted to 
autopsy from 40 to 90 days thereafter. The 
doses were computed in milligrams of lead present 
in the compound. On this basis, lead acetate, lead 
carbonate and lead oxide were given respectively 
in doses of 30, 200 and 200 milligrams per kilogram 
of body weight. The basophilic aggregation cell 
count in these leaded animals rose sharpely. Mas- 
sive doses elevated this count to values as high as 
15 times normal. At autopsy the gross picture 
was that of a typical lead poisoning. 


Chemical Determination of Antimony 


EPRESENTATIVE tissues from those animals 

receiving long continued oral administration 
of antimony were selected for chemical analyses. 
Various body tissues and organs including the 
brain, heart, lungs, liver, spleen, kidney, adrenals, 
bone, muscle and hair were used. The analytical 
method employed, using rhodamine B for the de- 
tection of small amounts of antimony, has been 
reported by one of us.”° The tissue was wet ashed 
by treatment with hot 20% fuming sulfuric acid 
followed by 30% hydrogen peroxide. In 10 rab- 
bits and 20 rats the predominant retention of 
antimony was in the heart, liver, kidney, lungs 
and bone. The hair also was found to contain 
slight amounts of antimony. Tissues of control 
animals showed the presence of antimony in 
amounts considerably less than in those from ani- 
mals receiving antimony. 

Analysis of 15 rat carcasses showed small 
amounts of antimony to be present. An average of 
one milligram was found in each carcass regard- 
less of the daily dosage or the type of material 
administered. The carcasses of control animals 
each showed an average of one-tenth milligram 
of antimony as the normal constituent. Antimony 
apparently is not stored within the body as is lead. 
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According to reports* it has been recovered in 
both the urine and feces following absorption. 


Spectrographic Determination of Antimony 


ODY tissues and organs from 34 representa- 

tive animals receiving antimony by mouth 
were submitted to spectrographic determinations 
for antimony. The tissue was ashed and the anti- 
mony excited by a high voltage, high frequency, 
electrical discharge, essentially of the Tesla coil 
type. Pure copper electrodes were employed. The 
upper electrode consisted of a specially designed, 
inverted cone. The lower electrode was a plate. 
The tissue was placed on the lower plate and 
sparked until the sample was completely con- 
sumed. Standard samples were arranged by im- 
pregnating antimony-free tissue with known 
amounts of antimony compounds. Visual examina- 
tion of spectrographic plates allowed a semi- 
quantitative analysis to be made. The antimony 
line at 2311.5 angstrom units was found to be 
satisfactory for quantitative work. A medium 
quartz spectrograph with a dispersion of 2 dng- 
strom units per millimeter in this region was 
employed. Eastman spectrograph analysis plates 
were used in this work. 

Spectrographic determinations are in correla- 
tion with chemical determinations for antimony in 
various animal tissues and organs. High antimony 
retention corresponds to predominant pathological 
findings. 


Summary 


HE administration of common industrially 

used or produced forms of antimony to labora- 
tory animals orally and intraperitoneally caused 
a toxic response which varied with chemical form 
as indicated by minimum lethal dose values. The 
most striking result was the high order of toxi- 
city of the metal as compared with sulfides and 
of sulfides as compared with oxides. 

The most important pathological effect was the 
consistent and invariable injury to the heart 
muscle, regardless of compound or dose in the 
concentration ranges studied. This injury was 
noted even at concentrations too low to produce 
diminution in the rate of animal growth. 

Although chemical and spectrographic analysis 
of various body tissues of exposed animals always 
showed antimony in concentrations greater than 
those in control animals, the amount found ap- 
peared to be independent of the dose or the dura- 
tion of exposure, and was never at a very high 
value. Apparently antimony is not stored to any 
extent in the organism. 

Hematological findings were somewhat obscure 
and inconclusive. A slight eosinophilia was noted 
and no alteration of the basophilic aggregation cell 
count was produced. 

Experimental comparison of the toxicology of 
antimony compounds with similar lead compounds 
showed no apparent similarity in the action of 
the two elements. In general antimony com- 
pounds are more toxic than similar lead com- 
pounds. Antimony, contrary to lead, appears to 
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be rapidly eliminated from the body without 
producing serious blood changes or suffering 
much storage. 

Since all the antimony materials used in this 
study were of a high degree of purity, the primary 
effects noted could be due only to antimony. The 
possibility that the action might be due to lead, 
arsenic or other impurities present accordingly 
has been eliminated. In view of the definite toxic 
properties of antimony as shown by this and other 
work, its potential ability to produce occupational 
poisoning among exposed workers must not be 
disregarded. Signs of antimony intoxication in 
workers should be observable even when asso- 
ciated with lead absorption. Electrocardiographic 
heart studies upon antimony workers are definitely 
indicated. 
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Industrial Mercury Vapor 
Detector 


T. T. Woopson, 
Research Laboratory, General Electric Company, 
Schenectady, New York 


ANY industries today utilize mercury or 
| VV mercury compounds under conditions 

which may constitute a health hazard for 
the employees. The diversity of processes is shown 
by the fact that the manufacture of explosives, 
vacuum tubes, or even felt hats requires mercury, 
as well as do mercury boiler plants or petroleum 
laboratories. In all these places the mercury be- 
comes exposed and possibly finely divided. Thus 
the vapor may easily be over the 0.25 mg/cu. 
meter toxic concentration estimated by Goodman 
in his excellent review of mercury poisoning.’ 

Methods made available for measuring atmo- 
spheric concentrations are two kinds — chemical 
or optical — and with few exceptions they are 
strictly for laboratory use. 

Pioneer work in the development of a prac- 
tical mercury detector was done in the General 
Electric Research Laboratory in 1926 by B. W. 
Nordlander.** He deposited activated selenium 
sulfide (SeS., a yellow powder) in a thin layer on 
paper. This layer darkened with the presence of 
mercury in the atmosphere above its surface, the 
reaction being a displacement of the selenium by 
the mercury, producing the black mercuric sulfide. 

Since then, other chemical methods have been 
reported, but none have taken the place of SeS. 
in practice. 

A partial list of present available chemical 
methods for detection of mercury in very small 
amounts is given.*”" In most of these cases the 
mercury is in the form of the liquid metal or one 
of its salts. Hence the methods are not directly 
applicable to the given problem. 

More than 10 years ago Dr. C. W. Hewlett 
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developed a practical application of the optical 
method. This method is based upon the scattering 
of the “resonance” spectral line (2537A) by mer- 
cury vapor. Experiments showing this were re- 
ported by Wood about 1910.'° This property of 
scattering can be demonstrated in a moderately 
dark room by placing a low pressure mercury 
vapor lamp 10 inches to 20 inches from a 6-inch 
x 6-inch ultraviolet fluorescent screen. The vapor 
from room temperature mercury, placed in a 
shallow dish between the two, appears as clouds 
of smoke on the screen. 

Leighton and Leighton'* have given an account 
of the optical methods, and they have shown un- 
usual photographs of columns of vapor rising from 
a beaker of hot mercury, using visible and ultra- 
violet light. 

This optical principle is applied to the detection 
of mercury in a transparent medium by directing 
the characteristic ultraviolet radiation through 
the medium to a phototube sensitive to 2537A 
radiation. The phototube yields a certain current 
in response to the ultraviolet radiation when the 
medium is free of mercury. The decrease of this 
response, all else being constant, means that mer- 
cury vapor is present, scattering the radiation 
to the walls. 

A few writers have presented other or similar 
physical methods for the detection of mercury in 
the vapor state. Manley'* gave a method for 
obtaining a spectrographic analysis. Hughes and 
Thomas" described a research on the absorption 
coefficients of mercury (from —15°C to +25°C) 
utilizing phototubes. This work was definitely of 
a laboratory type because the measuring instru- 
ment was a delicate electrometer. 

Miller and Pringsheim"® gave an application of 
this selective absorption. Theirs also was distinct- 
ly for laboratory use as they, too, employed an 
electrometer. This method was, however, for 
determining the mercury vapor content of air. 

A recent Bulletin’ of the N. Y. State Depart- 
ment of Labor has included a good summary of 












FIG. 1. 
General Electric Portable Mercury-Vapor Detector 
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chemical and physical methods for estimating 
mercury in air. 

Dr. Hewlett’s detector was installed at the 
mercury boiler of the Hartford Electric Light 
Company, Hartford, Conn., where it still is in serv- 
ice. This installation was solely for testing flue 
gas and preventing the economic loss from a con- 
tinued leak in the boiler. The health hazard in 
these mercury power plants is ordinarily low, but 
SeS, detectors are permanently placed at strategic 
locations for safety. 


Improved Design 


N developing a simpler and cheaper detector 
for a power plant flue gas testing, it became 
apparent that a portable industrial model utilizing 
the same basic elements could easily be made. This 
newly developed model was designed primarily 
for electrical and mechanical simplicity. How- 
ever, the characteristics of maximum stability 
against line voltage variations, ease of dis-assem- 
bly, high speed of indication and clearing, mini- 
mum maintenance, and great flexibility of appli- 
cation all were considered. 
The result is a detector of the optical type using 
a small ultraviolet lamp, and one phototube, 
mounted in a welded housing of 2% inch thin-wall 
steel tubing. The tubing forms the “absorption 
chamber” which is connected only by cable to the 
“control panel” which in turn supports the ampli- 
fier meter and power supply. A front view appears 
in Fig. 1. The circuit employed is a duplex triode 
bridge shown schematically in Fig. 2. The meter 
is adjusted to zero with clear air in the absorption 
chamber, the balance being effected by varying 
resistance. 


Operation 


HE introduction of a trace of mercury vapor 

into the chamber causes a reduction, in order, 
of transmitted light, photo-current, positive No. 1 
grid voltage, and No. 1 plate current; and it causes 
an increase in No. 2 plate current and in the meter 
current. Thus the meter current measures the 
amount of light absorbed, and must reach a 
maximum when all the light is absorbed. This last 
condition can be created artificially by turning 
off the ultraviolet lamp. Since this maximum or 
“light out” meter reading is independent of lamp 
and phototube conditions (spacing, voltage, clean- 


NOTE 
Voltage from Phototube 
is impressed on T; 














FIG. 2. 
Systematic Circuit 
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Ventilation for Electroplating 
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— HROMIUM plating creates a serious health 
Approximate Concentration Characteristics hazard through the exposure of operators 
to the chromic acid mist dispersed from the 


electrolytic solution. Control of this hazard is 
commonly accomplished by means of lateral ex- 
haust ventilation through slots extending along 
the two long sides of the plating tank. Suitable 
manifolds and ducts connect the two slots to the 
exhaust fan and discharge pipe. The rate of 
ventilation recommended by several investiga- 
tors'* to reduce the concentration of chromic acid 
to the safe limit is determined by the relation 
Q = 100 LW, where Q = total rate of ventilation in 
cfm, L = length of tank in feet, and W = width of 
tank in feet. 

It is clear that the rate of ventilation must vary 
with the tank width in such a way that a required 
minimum air velocity will be created at the center 
of the tank in all cases. According to the above 
sensitive to temperature so provision must be equation, the relationship is taken to be a direct 
made to keep it within a range of +25°F of an one; that is to say, the air velocity outward along 
80°F optimum. Also, the phototube must be kept the center line of the slot is assumed to vary in- 
below 150°F because the sodium coating will versely with the distance from the slot. 
evaporate and cloud the window. A quartz DallaValle’s studies* of the velocity distribu- 


windowed cell must be used for testing very hot tion around exhaust openings, however, have 
or very cold gases. shown that the center line velocity in front of a 

The power requirement of the detector without suction opening is inversely proportional to an 
the blower is about 60 watts. The net weight of exponential value of the distance from the slot. 
the detector is about 25 Ibs.; the panel is 11 inches This article is reprinted from Heating, Piping, and Air Conditioning, 


: . . February, 1941. 
x 14 inches, and the case 1S 7 inches deep. *Division of Industrial Hygiene, New York State Department of Labor. 


The mercury vapor can be carried by any gaseous 
medium which does not have a special absorption 
band overlying the 2537A region. Ozone does have 
such an absorption and hence affects the detector 
just like mercury, although to less degree. Like- 
wise illuminating gas affects the detector, but 
only incomplete qualitative tests have been made 
with these two gases. From a group of 30 of the 
usual solvents, the only vapors to absorb the 2537A 
line significantly are benzene, pyridine, diethy- 
lacetal and toluene. Hydrogen, oxygen, ammonia, 
and nitrogen have been tried with negative re- 
sults. Of course, smoke, fog, and dust act as physi- 
cal light barriers and must be kept from the 
detection chamber. 

The UV lamp like all low pressure arc lamps is 
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This exponent was found to have a value greater 
than unity. In view of this, some question may be 
raised with respect to the correctness of the above 
equation for tanks of different widths. The re- 
lationship has been investigated by the authors 
and the velocity contours and center line velocity 
equation obtained for a typical exhaust system on 
plating tanks. The results of this study are re- 
ported here. 

In addition to the necessity for a proper relation- 
ship between rate of ventilation and tank width, 
it is clear that the air flow per unit of tank length 
should be reasonably constant throughout the en- 
tire length. This follows from the most elemen- 
tary consideration of the ventilation requirements. 
It is not an easy matter, however, to obtain a 
uniform distribution of flow because space limita- 
tions often do not permit the use of the elaborate 
exhaust piping which is required. In practice, 
there is need for a simple and compact ventilating 
system which, with reasonable power cost, will 
provide a constant rate of ventilation for each 
foot of tank length. A second objective of the 
present study therefore was to develop the design 
requirements for such a system. 

Two plating tanks of different widths may be 
said to have equally effective ventilation when the 
velocity contours over the centers of the two tanks 
have the same values. Hence, the rate of ventila- 
tion must increase with tank width in accordance 
with the relationship which governs the change in 
velocity with distance outward from the slot. 


Ventilation Rate and Tank Width 


HEORETICALLY, the velocity distribution 

may be considered from the standpoint of two 
limiting conditions: (1) a slot of infinite length or, 
in effect, a line source of suction of constant value 
throughout its length; and (2) a suction opening 
of such limited dimensions that the conditions 
approach those of a point source of suction. In the 
first case wherein an unobstructed line of equal 
suction throughout its length is assumed, the 
velocity contour surfaces will take the form of a 
series of concentric cylinders with the line source 
as an axis. Under this condition, the air velocity 
in the space around the line source will vary di- 
rectly with the distance away from the line since 
the surface area of cylinders of equal length 
varies directly with their radii. Applying this to 
the ventilation of a plating tank, the following 
relation could be written: 


Q = KLW orQ/L = KW 


where Q@ = air volume per unit time; 
K = aconstant; 
L = tank length; 
W = tank width. 


This equation has the same form as the one now 
in use. 

In the second limiting case wherein approxi- 
mately a point source of suction in an unobstruct- 
ed space is assumed, the velocity contour surfaces 
will take the form of a series of concentric spheres. 
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The surface areas of these contours will vary with 
the square of their radii, thus: 
A = KR* 


where A = surface area of spherical contour 
R = radius of contour spheres 


Considering R in terms of tank width, the rela- 
tion between rate of ventilation and tank width 
becomes 

Q/L : 


The velocity distribution in the actual case of 
an exhaust slot on a plating tank does not conform 
to either of these limiting cases but lies some- 
where between the two. It follows, therefore, that 
the exponent of W in the relation Q/L KW* 
must have a value between 1 and 2. For tanks 
of a relatively great length, a will approach unity 
whereas for short tanks the exponent will have a 
value closer to 2. 

DallaValle* has developed the following general 
equation for the relation between the center line 
velocity V at various distances X from the exhaust 
opening and the velocity, V> through the opening: 


V 


KW? 


KX* 
V.—V 


A determination of the exact value of the ex- 
ponent a for a typical exhaust slot was made by 
the authors on apparatus described later in this 
report (Arrangement E in Fig. 3). 

Velocity measurements were taken by means of 
the thermal anemometer in a vertical plane nor- 
mal to the midpoint of a horizontal slot 6 ft. long 
by 1 in. wide having an approximately uniform 
rate of air flow throughout its length. A smooth 
flat surface placed horizontally 7 in. below the 
slot simulated the electrolytic surface in a plating 
tank. 

Velocity contour curves according to accepted 
procedure® corresponding to the common slot 
velocity of 2000 fpm for chromium plating are 
shown in Fig. 1. (These contours are for one slot 
only. For two slots on opposite sides of the tank, 
the combined contours would be equivalent to the 
vectorial sum of the contours shown in Fig. 1 and 
a reverse set of the same relative values establish- 
ed by the second slot.) Center line velocity values, 
outward from the slot, were obtained from these 
curves and plotted according to DallaValle’s gen- 
eral equation in Fig. 2. The slope of the straight 
line resulting from this plot indicates a value of 
the exponent a of 1.625 for the 6 ft. slot. For other 
slot lengths the exponent will have different 
values between the limits of 1 and 2. In practice, 
however, plating tanks do not vary greatly in 
length and the exponential value of 1.6 may 
therefore be employed in the equation Q/L 
KW'* to determine the rate of ventilation in re- 
lation to tank width for most plating tank prob- 
lems (Note—The velocity distribution character- 
istics of exhaust slots have been subjected to more 
elaborate dimensional analysis by Silverman,‘ 
the results of which will provide valuable in- 
formation relative to the ventilation requirements 
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FIG. 1. 
Velocity contours for plating tank exhaust slot 


for the many different process tanks encountered 
in industry.) 

The limited data on ventilation requirements 
for chromium plating tanks of different widths!” 
are not sufficient to show the correctness of the 
new or earlier equations. It is to be noted, how- 
ever, that the rate of ventilation and the power 
consumption for wide tanks are greater when de- 
termined by the proposed relationship than by the 
equation now in use. Thus, if a rate of ventilation 
of 100 cfm per sq. ft. of tank area is necessary for 
a tank 3 ft. wide, the exponential formula would 
require a rate of 160 cfm per sq. ft. for a tank 4 ft. 
in width. In the interests of economy in design, 
therefore, further study of the ventilation require- 
ments on plating tanks is needed, particularly 
with reference to the value of the constant K. 


Design of Exhaust Manifold 


HE need for a uniform rate of ventilation 

through the entire length of the exhaust slot 
has been pointed out. This is most nearly secured 
by using a slotted plenum chamber of relatively 
great cross-sectional area in which the negative 
pressure is substantially uniform regardless of the 
location of the fan connection. Another method 
is to provide numerous pipe connections from the 
fan to equally spaced points along a slotted duct. 
Neither scheme is practical because of the limited 
space generally available around plating tanks. 
A tapered duct with a slot of uniform width with 


the fan connected to the larger end is found in 
practice to give a non-uniform distribution of flow. 
The use of an adjustable tapered slot is objection- 
able because the slot opening is seldom properly 
adjusted or fixed permanently in the correct 
position. 

The problem becomes one of designing a com- 
pact manifold of simple construction which will 
provide a reasonably uniform distribution of flow 
and does not occupy too much space. The simplest 
design is one which employs a manifold of uni- 
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FIG. 2. 
Relation between center line velocity and distance 
outward from slot 
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— form cross-section on the two long sides of the sions of the manifold should be as large as possible 
tank with a common exhaust chamber and fan in order to approach the effect of a plenum cham- 
connection at one end. The cross-sectional dimen- ber. In accordance with common practice in ven- 
tilation, the manifold may be provided with in- 
ternal vanes, as required, to insure a uniform dis- 
tribution of flow. The design requirements of such 
a manifold are developed below. 

The test apparatus was fabricated of one-quar- 
ter inch plywood and one-half inch lumber with 
stiffening members, as required. Internal dimen- 
sions of the manifold were 72 in. long, 18 in. deep 
and 4 in. wide. A one-inch slot ran the full length 
of the manifold at the top of one side, thus provid- 
ing an air intake area of 0.5 sq. ft. A plywood box 
30 in. long, 27 in. high and 12 in. wide was joined at 
right angles to the manifold to serve as an exhaust 
plenum chamber. The fan was connected to this 
plenum at the rear top corner diagonally remote 
from the manifold with common 8 in. pipe. The 
additional height of plenum over that of the mani- 
fold served to simulate the air flow effect of the 
tapered elbow ordinarily used in practice to con- 
nect the fan pipe to the two manifolds. 

A blast gate on the exhaust fan was adjusted 
throughout the tests so that the average air 
velocity through the slot was 2000 fpm. 

Velocities at the slot were measured with a 
direct reading air velocity meter using the ap- 
propriate attachment. Readings were made at the 
top, middle and bottom of the slot for each one- 
inch interval along the slot. These were averaged 
to obtain one set of readings for the one-inch slot 
opening. 

FIG. 3. The first series of velocity readings were obtain- 
Side views of test manifolds ed with the simple manifold (Fig. 3A). The results 
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FIG. 4. 
Velocity distribution along slot for the various test manifolds 








FIG. 5. 
Recommended design of exhaust manifolds for 
uniform distribution of flow 


are plotted as Curve A in Fig. 4 and reveal a 
marked decrease in slot velocity with distance 
from the exhaust end of the duct. In the second 
test, the manifold was shortened to 4 ft., thus 
making its cross-sectional dimensions relatively 
greater and more nearly approaching the plenum 
chamber effect (Fig. 3B). The velocity distribu- 
tion, plotted as Curve B in Fig. 4, also shows a 
marked non-uniformity along the slot. The results 
‘of these two tests are in agreement with past 
experience and indicate that a simple uniform 
manifold of the limited dimensions permitted in 
practice is not acceptable. A single curved vane 
at the remote end of the manifold (Fig. 3C) serv- 
ed to increase the flow in this region, as shown in 
Curve C in Fig. 4, but did not significantly im- 
prove the distribution of flow through the slot as 
a whole. The results of this test indicate clearly 
the need for additional distributing vanes. 
Accordingly, two more curved partitions were 
installed in such a way as to divide the manifold 
into three separate sections, as shown in Fig. 3D 
and 3E. In Arrangement D, the vanes were equally 
spaced along the slot and arbitrarily located verti- 
cally so as to provide the greatest cross-sectional 
area in the bottom section which draws air from 
the remote end. The resulting velocity distribu- 
tion, shown by Curve D in Fig. 4, indicates that 
too much air was drawn through the bottom sec- 
tion. Consequently, the vanes were relocated, as 
in Fig. 3E, to provide equal vertical spacing and 
a varying distribution along the slot according to 
simple fractional proportions. With the exception 
of minor disturbances in flow in close proximity to 
the vanes, this arrangement provides a reasonably 
uniform slot velocity (Curve E, Fig. 4). Undoubt- 
edly, further investigation would show more de- 
sirable vane arrangements, but the practical fea- 
tures — and particularly the simplicity — of ar- 
rangement E recommends it. The final design, 
with the proportions adjusted to require only the 
simplest design calculations, is shown in Fig. 5. 
The arrangement shown in Fig. 5 may be employ- 
ed for manifolds of any reasonable length, pro- 
vided all dimensions are determined in the pro- 
portions shown. For long tanks this requires 
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considerable depth to the manifold. A more com- 
pact arrangement for long tanks is given by in- 
stalling fan connections at both ends of the tank 
thus making the effective manifold length for each 
fan one-half the tank length. 
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News and Notes 
—of Association Activities— 


HE writer finds that he lacks information concern- 
| ing some of the sectional activities, and has been 
unable to fill in this information, owing to a change 

in the publication policy of this Journal. 

However, the ever-active New York group held a very 
successful meeting January 15, 1941, at the District Health 
Center Building in New York, with Dr. ALEXANDER O. 
GetTLerR, Professor of Toxicology and Chemistry, New 
York University, as the principal speaker. Dr. GETTLER’s 
topic was “Micro-analytical Methods in Chemistry,” and 
he explained the use of these methods in connection with 
the New York City work in which several thousand 
bodies are examined in cases of suspicious and sudden 
death. In the course of his talk, he described micro meth- 
ods for the distilling of volatile liquids from brain matter 
and the determination of carbon monoxide, mercury and 
fluorides. He also outlined the micro methods used in 
his laboratory for the fractional distillation of volatile 
solvents and determinations of molecular weights and 
boiling points of liquids. At the next meeting, in the 
Director’s Room of the McGraw-Hill Building, March 5, 
1941, Dr. Lypra G. GriBeRson spoke on the subject of 
“Psychiatric Aspects of Industrial Hygiene.” 

The Chicago Section had Mr. B. F. Postman, Industrial 
Hygiene Engineer in the Connecticut State Department 
of Health, as a speaker on January 30, 1941. The subject 
“Engineering Measures for the Control of Industrial 
Health Hazards” was completely illustrated with lantern 
slides and provided a very interesting outline of various 
actual installations of preventive measures. 

The Chicago Section heard the writer, on March 27, 
1941, discuss “Control Measures as Found in Large In- 
dustry.” 

The Michigan Section combined with the symposium 
which was held at the University of Michigan in Ann 
Arbor January 23, 1941, to have an evening meeting. 
This plan, which we believe merits consideration by other 
sections, involves having one or two meetings a year in 
some other city than the one in which the majority of 
the members reside. Dr. C. P. McCorp gave a very in- 
teresting and frank discussion of “The Role of Industrial 
Hygiene in National Defense.” 

The next meeting of the Michigan Section, held Thurs- 
day, March 20, 1941, was different in that it was not a 
dinner meeting. However, the topic was about the same, 
with the subject matter entirely different. Dr. CLARENCE 
Setspy discussed “The Role of Industrial Hygiene in 
National Defense” as he sees it from his position as 
Chairman of the Sub-committee acting as an advisory 
body on health matters pertaining to industry. 

The writer would be interested in securing the views 
of members concerning their cooperation in sending in 
items of industrial hygiene importance for inclusion in 
this column.. —Gorpon C. HArRoLp, Secretary. 
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Caustic soda burns over considerable upper body area, involving 
third degree about size man’s hand on chest and under-side 





(PHOTOGRAPHED ON 2ND DAY) (PHOTOGRAPHED ON 15TH DAY) 


mouth and on tongue. Recovery speedy, satisfactory, unevent- 
ful. Discharged from hospital on 28th day. Complete case history 


arm. Second degree on much of right arm, face and inside upon request. 


Emergency treatment of BURNS with FOILLE has been described as spectacular because 
of its dramatic control of pain. 

This immediate relief from suffering and agony materially mitigates early shock. 
Moreover, Foille may be applied immediately —before debridement. 


FOILLE 


offers a water-in-oil emulsion which is not only effectively analgesic, but consistently con- 
trols sepsis, aids toward more rapid epithelization, lessens danger of contracture and re- 
duces occasions for skin grafting. 


PRICES NOW SUBSTANTIALLY REDUCED 


Encouraged by growing volume and acceptance of FOILLE by the medical profession nationally, we are 
pleased to announce the following new schedule of list prices: 
Callons, $12.50; Quarts, $3.50; Pints, $2.00; 4-0z., 65e. 


MINE SAFETY APPLIANCE COMPANY, Pittsburgh 


Exclusive Distributors to the Industrial and First Aid Field 


CARBISULPHOIL COMPANY 
Dallas, Texas, U.S.A. 


LOS ANGELES CHICAGO NEW YORK BIRMINGHAM 
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Dallas, Texas 


Please send me professional sample of Foille. 
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, to her physician and, in great measure, to DI-OVOCYLIN, “Ciba,” her 


stubborn menopausal vaginitis is under control. Prolonged estrogenic effects and 


fewer injections at longer intervals, make Di-Ovocylin* (the dipropionic acid ester 
of a-estradiol) a most convenient, economical and more pleasing form of therapy in 
many cases of menopausal disturbances, pruritus vulvae, genital infantilism, selected 


types of dysmenorrhea and amenorrhea associated with uterine hypoplasia. 


Available for short and less intense treatment, also when frequent dosage changes are 
necessary, are Ben-Ovocylin,* “Ciba” (a-estradiol benzoate) for injection, and Ovo- 
cylin,* “Ciba” (a-estradiol) suppositories, tablets and ointment. 
LITERATURE ON REQUEST 
*Trade Mark Reg. U. S. Pat. Off. Words ‘“‘Di-Ovocylin,” “Ben-Ovocylin,” 


and “Ovocylin” identify the products as a-estradiol dipropionate, a-estradiol 
benzoate, and a-estradiol respectively of Ciba’s manufacture. 


DI-OVOCYLIN 


THE ESTROGENIC SUBSTANCE WITH PROLONGED EFFECT 


CIBA PHARMACEUTICAL PRODUCTS, INC. 
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